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PREFACE

This Draft Report summarizes the field methods, observations, analyses, and
conclusions of the Oil Landfill Phase I Hydrogeology Investigation. The report consists
of three volumes. Volume I contains the main text and Appendix A, which describes
the field procedures. For most readers, Volume I will provide sufficient detail for a
good understanding of the investigation.

Volume II contains Appendix B (lithologic logs), Appendix C (Geophysical Logs),
Appendix D (Well Completion Diagrams), Appendix E (Aquifer Test and Analysis),
Appendix F (Water Level Data), Appendix G (Soil Headspace VOC Analyses),
Appendix H (Soil Laboratory Analyses — Detected Values Only), Appendix I (Soil
Analysis Cross-Sections), Appendix J (Soil Sieve Analyses), Appendix K (Geochemical
Modeling), and Appendix L (Water Quality Plots).

A complete listing of the water quality data base (Appendix M) and the soils data base
(Appendix N) are provided in Volume 3. This data may be needed for a detailed
review of observed contaminant concentrations.

All water quality data from the three samplings included in the scope of work for this
project have been included in the summary tables, graphics, and analyses except for the
metals (both filtered and unfiltered), TOC, POC, TOX, and POX analyses for the last
round of groundwater sampling, completed from April 24 to May 10, 1990.

A summary of the report is provided in Section 11 of this volume.
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Section 1
INTRODUCTION

This report describes the field methods, results, and conclusions of the Phase I Hydrogeology
Investigation for the Operating Industries, Inc. Landfill (Oil) Superfund Site in Monterey
Park, California, completed in 1990 by CH2M HILL under contract to the U.S.
Environmental Protection Agency (EPA).

1.1 BACKGROUND

The Oil site is located at 900 Potrero Grande Drive in Monterey Park, Los Angeles County,
California (Figure 1-1), approximately 6 miles east of downtown Los Angeles. The site
covers 190 acres and is divided by California Highway 60 (the Pomona Freeway). The
45 acres to the north are called the North Parcel, and the 145 acres to the south are called
the South Parcel. The City of Montebello borders on the southern side of the South Parcel.

The Oil Landfill Phase I Hydrogeology Investigation is the third hydrogeologic investigation
completed at the Oil site. Previous investigations have concentrated on the South Parcel
(EPA, June 20, 1985) and the North Parcel (EPA, January 29, 1988) of the Oil site. The
goal of the Phase I Investigation was to fill data gaps from previous investigations for the
entire Oil site and to define data gaps for a planned Phase II Investigation.

1.1.1 REGULATORY BASIS

This investigation has been planned and executed to meet the requirements of the Remedial
Investigation/Feasibility Study (RI/FS) process of the EPA Superfund Program. The
Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA) created the EPA Superfund Program to protect the public from exposure to
hazardous chemicals from uncontrolled hazardous waste sites. CERCLA was amended by
the Superfund Amendments and Reauthorization Act (SARA) in 1986. The RI/FS process
represents the methodology that the Superfund program has established for characterizing
the nature and extent of risks posed by uncontrolled hazardous waste sites and for evaluating
potential remedial options.

1.1.2 PROJECT HISTORY

In 1988, EPA tasked CH2M HILL to prepare a report summarizing the existing hydro-
geologic data and conclusions for the South Parcel. That report, The South Parcel
Hydrogeology Existing Data Technical Memorandum, Operating Industries, Inc., Monterey
Park, California (EPA, October 12, 1988), summarized hydrogeologic data from previous
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investigations, presented detailed hydrogeologic cross sections, and proposed
recommendations for monitoring well locations and depths.

EPA authorized CH2M HILL to proceed on a field sampling plan (FSP) for the Phase I
Hydrogeology Investigation in early May 1989. The final approved FSP (EPA,
September 14, 1989) was submitted to EPA on September 14, 1989.

Drilling began on September 18, 1989, and continued through March 14, 1990. All aquifer
and slug tests, well development, and well-head completions were completed by March 30,
1990. The last round of well samplings, including all new and previously existing monitoring
wells, occurred from April 24 to May 10, 1990.

A Phase II Hydrogeology Investigation will be planned and completed within the next
18 months based on recommendations in this report, additional monitoring data, and input
from EPA, their contractors, and the potentially responsible parties (PRPs) for the Oil site.
The goal of the Phase II Investigation will be to provide the remaining hydrogeologic data
needed to complete the feasibility study for the overall site remedy.

Numerous technical exchange meetings with EPA, CH2M HILL, the PRPs, and their con-
sultants (Environmental Solutions, Inc. [ESI] and Brian A. Stirrat & Associates [BAS]) on
the hydrogeology of the Oil site have occurred over the past 2 years. These meetings served
as a productive forum for the presentation and discussion of the original and updated work
plan for the hydrogeology investigation and the content of the South Parcel Hydrogeology
Existing Data Technical Memorandum. Based on these meetings, EPA and the PRPs
agreed upon the final locations and depths of the proposed monitoring wells included in the
Phase I Hydrogeology Investigation. Progress meetings were held during the drilling and
analysis stages of the Phase I Hydrogeology Investigation to discuss new findings, updated
geologic interpretations, and proposed locations for additional wells.

Based on suggestions for a more detailed study of the stratigraphy of the site, the PRPs
hired Dr. John Minch to review existing literature and use biostratigraphic techniques to
evaluate: 1) the age and formation names for the lithologic units found at the Oil site and
2) the mode and style of deposition of the bedrock units. The results of his study are
presented in Minch (1990).

1.2 GOALS AND OBJECTIVES OF INVESTIGATION

The goals of the Oil Landfill Phase I Hydrogeology Investigation were to characterize the
site hydrogeology and to assess the effect of past waste disposal activities on the quality of
the groundwater in the site vicinity.
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Specific objectives for the investigation are listed below:

1. Characterize subsurface geology, including lithologic units and geologic
structure

I
I
I

2. Evaluate hydrogeologic properties of hydrogeologic units by conducting aquifer •
tests or slug tests at each new interval

3. Characterize hydrogeologic units, groundwater migration pathways, and •
groundwater flow directions and velocities

4. Assess the chemical composition (including major ions, trace metals, organic •
contaminants, and indicator parameters) of groundwater in selected hydro-
geologic units and in perched intervals encountered during drilling •

5. Assess the nature and extent of groundwater contamination at the site vicinity

6. Evaluate the nature and extent of soil contamination •

7. Provide a monitoring well network and water quality data necessary for the I
long-term groundwater monitoring •

8. Evaluate the potential for contaminant migration to potential exposure points •

r

1.3 SCOPE OF INVESTIGATION |

The scope of this investigation included the tasks listed below: .

1. Continuous coring of two coreholes to depths of 360 and 450 feet

2. Drilling, installation, and development of 25 new monitoring wells ranging in |
depth from 30 to 540 feet

3. Collection of soil samples at specified depths during drilling for lithologic p
description, laboratory chemical analysis, field measurement of soil headspace
volatile organic compound (VOC) concentrations, and mineralogical and
grain-size analysis

4. Geophysical logging of coreholes and monitoring well boreholes drilled by the
mud-rotary method

5. Installation of permanent sampling pumps in all new monitoring wells

LAO63737\RR\219 011.51

I

I

I



I
I 6. Testing of new wells by short-term pumping tests or slug tests

• 7. Three groundwater samplings of all new wells and analysis of these samples
for major ions, EPA Hazardous Substance List (HSL) compounds, and

_ selected indicator parameters

8. Surveying of all new well head locations and elevations

• 9. Periodic water-level measurements of all Oil groundwater monitoring wells

1 10. Entering of all groundwater quality data into a data base for data manage-
ment and analysis

1 11. Video logging of inactive well no. 2897, owned by Southern California Gas
Company, to evaluate its condition and the location of its perforated interval

1 12. Installation of an inner casing and gravel pack into existing well OI-7C and
redevelopment of the well

• 13. Redevelopment of existing monitoring well OI-6

14. Preparation of updated hydrogeologic cross-sections utilizing the new borehole
• logs

15. Analysis of landfill gas and groundwater sample headspace to evaluate the
• source of H2S in groundwater

16. Geochemical modeling to evaluate geochemical reactions controlling ground-
• water chemistry and contaminant fate and transport

17. Development of computerized displays of hydrogeologic and water quality
• data to summarize available data for the site

18. Evaluation of the nature and extent of groundwater and soil contamination

• 19. Data analysis to evaluate groundwater flow directions and rates and potential
contaminant transport

I
1.4 REGIONAL AND SITE SETTING

" 1.4.1 PHYSIOGRAPHY

• The Oil Landfill is on the northwestern flank of the Montebello Hills (also known as the La

I
I
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I
Merced Kills) in central Los Angeles County (Figure 1-2, Plate 1). The Montebello Hills
are one of a series of low-lying hills (the Repetto, Montebello, and Puente) that separate •
the San Gabriel Valley (San Gabriel Basin) to the north from the Los Angeles Coastal Plain p
(Central Basin) to the south (Figure 1-2). The Montebello Hills rise about 400 feet above
the surrounding areas. Elevations of the Oil site range from approximately 380 feet on the •
North Parcel to 640 feet above National Geodetic Vertical Datum (NGVD) at the top of |
the South Parcel.

The San Gabriel Valley is a piedmont plain that slopes gently to the south. The San Gabriel |
Mountains, located 12 miles to the north of the site, form the northern boundary of the San
Gabriel Valley; their elevation exceeds 10,000 feet above NGVD. The Central Basin, to •
the south of the site, is a coastal plain sloping towards the Pacific Ocean. |

The Montebello Hills are bounded on the south by the Montebello Plain, which lies within •
the Central Basin. The Montebello Plain is also referred to as the Montebello Forebay |
Area. The Montebello Plain extends south of the Repetto and Montebello Hills between
the Los Angeles and the Rio Hondo Rivers. In the vicinity of the study area, the northern •
margin of the Montebello Hills is marked by a topographic low. I

I
1.4.2 CLIMATIC CONDITIONS

The San Gabriel and Rio Hondo Rivers flow from the San Gabriel Basin to the Central
Basin through Whittier Narrows, located about 2 miles east of the Oil site.

I
The Los Angeles Basin climate is Mediterranean to semiarid (California Department of
Water Resources [CDWR], 1966). The climate consists of temperate winters with •
intermittent rain and hot, dry summers. I

The climatic conditions of the Los Angeles Basin are strongly influenced by the geographic I
setting. The Los Angeles Basin is bordered on the southwest by the Pacific Ocean, on the •
north by the San Gabriel Mountains, and on the east by the San Bernardino and San Jacinto
Mountains. These mountain ranges trap airborne pollutants within the basin during periods I
of onshore winds resulting in greatly reduced visibility. •

The average annual precipitation for the period 1930 to 1984 is 15.99 inches at Los Angeles I
County Flood Control District Station 290B, located 1.5 miles west-northwest of the site *
(U.S. Department of Commerce, 1988). The maximum yearly total of 36.99 inches occurred
in 1982-83. The lowest yearly total of 7.00 inches occurred in 1958-59. Approximately I
90 percent of the annual rainfall occurs from November to April. The greatest precipitation ™
generally occurs from December through March. The Los Angeles Basin is currently in the
third consecutive year of below average precipitation. •

The monthly average temperature in Los Angeles for the period 1955 to 1984 ranges from
55.2°F to 69.8°F throughout the year (U.S. Department Commerce, 1955 to 1984). The I
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maximum monthly average high temperature is 77°F and occurs in August; the minimum
monthly average low temperature (46°F) occurs in January. Additional data on site climatic •
conditions can be found in EPA (June 1988). |

1.43 LAND USE •

The San Gabriel and Central Basins are heavily urbanized. Figure 1-3 shows the boundaries,
adjacent properties, and rights-of-way for the Oil site and Figure 1-4 shows land use in the •
site vicinity. The surface facilities for an underground natural gas storage reservoir owned |
by the Southern California Gas Company facility adjoins the southwest portion of the site.
A small piece of property to the south is jointly owned by Continental Development of •
California, Inc. and California Bankers Trust Company. A narrow strip of land on the south •
side of the South Parcel is the City of Montebello's Iguala Park. Portions of this park are
currently closed to the public due to previous leachate seeps. Land east of the South Parcel •
is owned by Chevron and has been vacant up to this time, but is currently being graded in •
preparation for the construction of an auto mall. To the southeast of the site, the
Montebello Hills oil field, owned by Chevron, has been active for the last 50 years. The •
remaining land adjacent to the landfill is primarily residential with privately-owned single- •
family homes. The houses along the southern and western Oil boundary are built directly
adjacent to the landfill. •

Portions of the North Parcel are leased by several businesses including a pavement crushing
operation and an auto salvage yard. •

The land north of the Oil site is owned by Southern California Edison Company (SCE).
The SCE substation complex is located south of Potrero Grande Drive on the west side of •
Greenwood Avenue. The remainder of the SCE property is leased to two nurseries. The •
Landscape Growers Nursery is located to the west of Greenwood Avenue. The land to the
east of Greenwood Avenue is operated by Mejia's Nursery. I

I
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Section 2
FIELD ACTIVITIES AND PROCEDURES

This Section briefly summarizes field procedures for drilling, installation, and sampling
of the 25 monitoring wells and 2 coreholes installed at the Oil site as part of the
Phase 1 Hydrogeology Investigation. A detailed description of field procedures is
provided in Appendix A. The fieldwork was completed between September 1989 and
May 1990. Monitoring well and corehole locations are shown in Figure 2-1.

2.1 DRILLING OF MONITORING WELLS

CH2M HILL subcontracted Water Development Corporation (WDC) of Woodland,
California, to perform monitoring well drilling, installation, and development activities
for this hydrogeology investigation. Two coreholes were drilled and 25 monitoring wells
were installed at locations shown in Figure 2-1. The well numbers, borehole and well
depths, drilling methods, screened zones, casing diameters, and pump types for the
25 monitoring wells are summarized in Table 2-1. Boreholes ranged in depth from
67 to 611 feet and monitoring well depths ranged from 30 to 540 feet. Well installation
field work began on September 18, 1989, and ended on March 30, 1990.

Fourteen of the monitoring wells were drilled using the direct mud-rotary drilling tech-
nique. Borehole depths ranged from 208 to 611 feet. Initially, a 6-inch-diameter pilot
hole was drilled at each site to a specified depth and geophysically logged. The depth
of the monitoring well screen interval was selected based on interpretation of the
lithologic and geophysical logs from the pilot holes. The pilot holes were then reamed
to a diameter of 12-1/4 inches and completed as monitoring wells.

At six locations (OI-15A, OI-15B, OI-17B, OI-18B, OI-20B, and OI-22B), prior to
starting the pilot hole, a 14-inch-diameter steel conductor casing was installed through
the trash prism or perched water intervals to minimize the potential for
cross-contamination during drilling. A bucket auger rig, equipped with an 18-inch-
diameter bucket, was used to install three of the conductor casings (OI-15A, OI-15B,
and OI-17B). The others were installed by the mud-rotary method.

Coreholes were drilled at two locations (Corehole 20 and Corehole 23). Continuous
core samples were collected using the Christensen 94-millimeter wireline core barrel
system and a 5-foot core barrel. The Christensen system allows for the collection of
continuous core samples without tripping the drill string in and out of the borehole.

2-1
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Table 2-1
Well Construction Details for Phase I Groundwater Monitoring Wells

Well No.

Corehole
20

Corehole
23

OI-13C

OI-14C

OI-15A

OI-15B

OI-16A

OI-17A

OI-17B

OI-18A

OI-18B

OI-19A

OI-19B

OI-19C

OI-20A

Well
Comp.
Date
(1)

09/29/89

10/06/89

12/03/89

03/09/90

01/04/90

12/21/89

01/21/90

11/18/89

01/26/90

01/23/90

10/31/89

10/28/89

10/26/89

10/30/89

11/10/89

Drilling Method

Mud
Rotary

X

X

X

X

X

X

X

Dual-
Tube

X

X

X

X

X

X

X

X

Elev. of
Concrete

Pad
(Ft.)

...

...

384.78

357.06

444.38

444.76

527.21

513.04

513.38

483.36

483.74

414.31

370.91

414.78

426.48

Borehole
Depth
(Ft.)

450

360

160

540

122

400

130

196

450

67

475

190

455

113

174

Well
Depth
(Ft.)

...

...

155

540

115.5

395

129

70

395

30

301

181

245

113

174

Well
Screen
Zone
(Ft.)

...

...

110-150

485-535

105.5-115.5

370-390

109-129

60-70

340-390

20-30

256-296

156-176

200-240

88-108

139-169

Casing
Diam.
(In.)
...

...

4

6

3

6

3

4

6

3

6

4

6

4

4

Dedicated Pumps

Type
—

...

Submersible

Submersible

Bladder

Submersible

Bladder

Submersible

Submersible

Bladder

Submersible

Submersible

Submersible

Submersible

Submersible

Set
Depth
(Ft)

...

...

90

140

111

230

125

65

270

26

250

120

140

85

140

Remarks

Grouted to surface

Grouted to surface

Conductor casing to 50 feet

Conductor casing to 50 feet

Conductor casing to 70 feet

Conductor casing to 57 feet
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Table 2-1
(Continued)

Well No.

OI-20B

OI-21A

OI-21B

OI-22B

OI-23B

OI-25A

OI-25B

OI-26A

OI-26B

OI-27A

OI-28B

OI-29B

Well
Comp.
Date
(1)

12/20/S9

03/07/90

11/21/89

12/06/89

01/1.1/90

11/22/89

01/09/90

02/01/90

01/25/90

01/25/90

02/15/90

02/16/90

Drilling Method

Mud
Rotary

X

X

X

X

X

X

X

X

X

Dual-
Tube

X

X

X

Elev. of
Concrete

Pad
(Ft)

428.25

544.64

545.10

442.36

478.38

370.28

369.65

301.80

302.13

480.23

505.63

448.27

Borehole
Depth
(Ft.)

288

241

500

420

343

180

600

208

611

90

360

600

Well
Depth
(Ft.)

285

241

390

240

333

179

366.5

205

350

89

343

460

Well
Screen
Zone
(Ft.)

250-280

231-241

345-385

185-235

288-328

134-174

321.5-361.5

160-200

295-345

59-89

288-338

415-455

Casing
Diam.
(In.)

6

3

6

6

6

2

6

4

6

3

5/4

6

Dedicated Pumps

Type

Submersible
—

Submersible

Submersible

Submersible

Bladder

Submersible

Submersible

Submersible

Bladder

Submersible

Submersible

Set
Depth
(Ft.)

150

—

340

150

220

170

100

90

70

85

230

220

Remarks

Conductor casing to 60 feet

No pump, well dry

Conductor casing to 30 feet

Casing changes from 5- to
4-inch diameter at 273 feet

Notes:
I. Date well construction completed, pump installation and wellhead completion excluded
2. See Figure A-l for plan and location of monitoring wells
3. All depth measurements are from ground surface
4. For additional well construction details, see Appendix D
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Eleven of the monitoring well boreholes were drilled using the dual-tube/percussion
hammer drilling technique. The dual-tube casing had a 10-inch outside diameter and 6- •
inch inside diameter. Drilling with this method allows for detection and potential
sampling of perched water intervals. —

Core samples, drive samples, or grab samples from drill cuttings were collected at
regular intervals for description of the subsurface lithology. If available, core or drive
samples were used for the logging because they are more representative of actual sub- I
surface conditions. Boring logs describing the lithology were developed based on visual
examination of these samples. A complete set of boring logs is in Appendix B. _

The pilot hole (or corehole) at each mud rotary location was geophysically logged
immediately after reaching total depth. Geophysical logs were used to confirm sub- _
surface lithology recorded on the boring logs and to aid in selecting appropriate •
monitoring well depths and screen intervals. Appendix C contains copies of all
geophysical logs. The following suite of geophysical logs was completed at each _
borehole. •

Resistivity (16- and 64-inch normal) «
Spontaneous potential (SP) I
Focused resistivity
Natural gamma «
Caliper |

2.2 SOIL SAMPLING DURING DRILLING 1

Soil samples were collected for analysis at specified intervals during drilling. Samples •
were collected with a Modified California split-spoon sampler (either 18 or 24 inches j§
long) on a downhole hammer or by coring into specified depth zones. The sample
barrel was filled with either six or eight 2-inch by 3-inch stainless steel sleeves. Upon •
retrieval, one of the sleeves was emptied into a soil headspace jar for field GC analysis; |
the remaining sleeves were sealed and saved for possible shipment to a laboratory for
detailed chemical analysis. Samples were selected for shipment to the laboratory based •
on field gas chromatograph (GC) results, number of sleeves available, and lithology. |

The FSP specified that samples were to be taken every 20 feet up to 200 feet (every 10 •
feet from 0 to 100 feet with the dual-tube rig), then every 40 to 60 feet thereafter. The I
drilling contractor (WDC) originally planned on collecting drive samples with a
downhole hammer suspended on a sand line; however, substantial difficulties in sample •
driving and recovery with this technique were encountered at the first borehole •
(OI-19B). In subsequent boreholes, the Speedstar 15TH rig was equipped with the
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Christensen 94 millimeter wireline assembly for retrieving samples. A second
Christensen assembly was not available for the Simco rig, consequently, very few
samples were collected from OI-15B, OI-17B, OI-23B, and OI-28B.

To analyze for all desired parameters, seven full sample sleeves were required (soil
headspace analysis by field GC, VOCs, 1,4-dioxane, semivolatiles, metals, soil pH and
cation exchange capacity (CEC), and total organic carbon (TOC). Few samples con-
tained enough full sleeves to complete all analyses. Consequently, for most samples
only some of the desired analyses were requested. Very poor recovery was experienced
when driving or coring samples in gravelly intervals. Therefore, soil samples are
unfortunately missing in many of the permeable intervals.

2.3 MONITORING WELL INSTALLATION

After each borehole was drilled or reamed to the prescribed depth, well construction
activities commenced. Typical well construction procedures and materials are described
in this section. Detailed well completion diagrams for each monitoring well are
contained in Appendix D, as is a typical wellhead completion diagram.

Conductor casing (present at six wells), set at depths ranging from 30 to 70 feet, was
grouted into place with cement grout (containing 5 percent bentonite). The grout was
allowed to set up overnight before drilling activities resumed.

Five different casing diameters (2-inch, 3-inch, 4-inch, 5-inch, and 6-inch) were used to
construct the monitoring wells. Table 2-1 lists the casing diameter of each well. Four-
or 6-inch-diameter casing is used in most of the wells. These larger diameters facilitate
placement of a submersible pump in the well. Four-inch-diameter casing was limited to
wells less than 200 feet deep, because of the difficulty in placing submersible pumps
deeper than that in this size casing. The wells were constructed of either polyvinyl
chloride (PVC) casing and slotted PVC well screen or a combination of PVC casing,
stainless steel casing, and stainless steel wire-wrapped well screen. The typical casing
sequence from well bottom to ground surface for both types is described below.

Small-diameter PVC Well:

1. Two- or 3-inch-diameter PVC slotted screen, (10 to 40 feet)
2. Two- or 3-inch-diameter blank PVC casing to surface, (20 to 231 feet)
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Intermediate-diameter PVC and Stainless Steel Well Combination:

1. Four- or 6-inch-diameter stainless steel sump (5 feet)
2. Four- or 6-inch-diameter stainless steel screen
3. Four- or 6-inch-diameter blank stainless steel casing (15 feet)
4. Four- or 6-inch-diameter blank PVC casing to surface

The typical installation sequence is described below: |

• The borehole annulus of the screened interval, from the bottom of the g
borehole to at least 10 feet above the screen, was filled with Monterey |
No. 3 sand to form a gravel pack.

• At least 2 feet of fine-grained transition sand (Grade 60-Golden Flint) £
was added on top of the gravel pack.

• A bentonite seal (at least 5 feet thick) consisting of either pellets or a |
thick bentonite slurry was emplaced.

• An annular well seal consisting of cement (with 5 percent bentonite) or £
volclay grout was tremmied to the surface.

Dedicated pumps are installed in 24 of the 25 monitoring wells completed in this inves- |
tigation. A pump was not set in OI-21A because the well is dry. Nineteen wells con-
tain submersible pumps and five wells have bladder pumps. •

Bladder pumps are installed in the wells with 2- or 3-inch-diameter casing, all of which
are low-yield wells. The pumps are generally positioned within a few feet of the well •
base to maximize the volume of water that can be purged before the well goes dry. |
The bladder pumps are the GEOGUARD model, made by American Sigma.

The submersible pumps are Grundfos stainless steel environmental pumps. These |
pumps are fabricated with solely stainless steel and Teflon parts. Pumps range from
0.33 to 1.5 hp and are equipped with a 3-phase, 230-volt motor. A Grundfos control •
box designed for the particular pump size is required to start the pumps. Most of the 1
pumps are set between 10 and 25 feet below the pumping level from the aquifer test
but above the top of the screened interval. For water level measurements, a PVC •
sounding tube is installed to a total depth of 5 feet above the pump in each of the wells |
furnished with a submersible pump.
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Each wellhead is fitted with a well seal or cap and the necessary appurtenances for
purging and sampling. For wells with a bladder pump, there is a fitting for attaching
the control box and a plastic discharge line. There is a hole in the cap for water level
sounder access.

In wells equipped with a submersible pump, the stainless steel discharge pipe is fitted
with a stainless steel tee fitting. One side of the tee features a spigot for attaching a
discharge (garden) hose. The other side has a 0.25-inch-diameter stainless steel ball
valve for sample collection. A 20-amp male plug is provided, for connection to an
external 220-volt, 3-phase power source. The end of the sounding tube also extends
through the well seal.

To provide wellhead protection, 22 of the wells have a concrete pad around the well
casing with a locking metal box attached to the concrete pad. Depending on location
of the well, up to three bollards are installed around the concrete pad to provide
additional protection to the wellhead.

Three wells (OI-19B, OI-23B, and OI-29B) are located in roadways, and instead of the
concrete pad and metal box, they are completed in a 2-foot by 2-foot by 9-inch-deep
flush-mounted, traffic-rated steel box.

Following well completion, monitoring wells were fully developed with a Smeal (truck-
mounted) well development rig using repeated bailing, swabbing, pumping, and surging
techniques until the discharge was clear and free of fines, as determined by the site
hydrogeologist.

Five of the low yield wells (OI-15A, OI-16A, O-17A, OI-18A, and OI-27A) were
developed by cycles of bailing dry, waiting for recovery, and swabbing. Three wells
(OI-13C, OI-21A, and OI-25A) were developed by air-lift techniques. Well develop-
ment routinely took between 10 and 20 hours per well.

Each new monitoring well and an existing Southern California Gas Company well
(2897A) were surveyed to establish their location and elevation. Data collected
included x-y position of the well (northing, easting), elevation of the concrete pad at the
surface, and elevation of either the well cap or the sounding tube (if installed). The
steel rim at ground surface was surveyed for the Gas Company well.

2.4 AQUIFER AND SLUG TESTS

Following well development, short-term (4-hour) constant discharge aquifer tests were
performed at 18 of the 25 monitoring wells. Slug tests were completed on the six low-
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yielding weDs (OI-15A, OI-16A, OI-17A, OI-18A, OI-25A, and OI-27A). OI-21A is dry
and could not be tested. The tests were run to provide an estimate of the hydraulic I
conductivity and transmissivity of the unit screened by each well. Results from the tests
are provided in the discussion of hydrogeologic properties in Section 4.4. Details on _
the analysis of data from each test, including the associated graphs, is included in I
Appendix E.

Aquifer tests consisted of a 4-hour constant flow rate pumping test (5 hours at OI-22B), I
followed by a recovery test. The flow rate selected for each test was based on the well
capacity and drawdown observed during well development activities. The maximum _
flow rate (27 to 31 gallons per minute [gpm] depending on the surface discharge •
arrangement) for many of the tests was limited by the size of the available pump and
discharge pipe. Field parameters were monitored throughout the test, including ^
temperature, pH, electrical conductivity, and, in some cases oxidation-reduction I
potential (Eh). Water levels, flow rates, and field parameters for each test are
provided on the aquifer test data sheets included in Appendk E. g

Slug tests were completed in wells that could not sustain a constant flow rate (greater
than 1 gpm) for 4 hours. Five of the six wells slug tested have bladder pumps and one _
(OI-17A) has a submersible pump. Slug tests entailed removing a known volume of I
water from the well with a bailer (except for OI-17A), then measuring water levels with
a data logger as the well recovered to the pretest water level. OI-17A was evacuated •
by rapidly pumping it dry with the installed submersible pump. Readings were |
recorded from 4 to 24 hours depending on the recovery rate. Water levels and other
pertinent information from the tests are included on slug test data sheets in M
Appendix E. £

2.5 WELL SAMPLING |

Groundwater samples were collected during: 1) drilling if significant quantities of •
perched water were detected, 2) aquifer testing, and 3) routine sampling of completed |
wells.

Details on sampling methods, volumes, containers, field procedures, and requested |
analyses are covered in the Field Sampling Plan for the Hydrogeology Investigation,
Operating Industries, Inc. Landfill (EPA; September 14, 1989). Sampling activities •
occurred between November 15, 1989, and May 10, 1990. I

Perched water was detected in several of the boreholes installed with the dual-tube rig.
However, in only two borings, OI-13C and OI-17A, did enough liquid accumulate to
permit sampling during drilling.
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During aquifer tests of each new well, groundwater samples were gathered for both
field GC and laboratory analysis. Field GC samples were taken at four times during
the test: after 0.5, 1, 2, and 4 hours of pumping. The time dependant samples were to
be used to evaluate concentration trends over time. For the most part, no
contaminants were detected by the field GC, so potential trends could not be
examined. At the conclusion of the test (4 hours), samples were collected for
laboratory analysis of VOCs and 1,4-dioxane.

Three routine samples from each new monitoring well were collected for complete
routine analysis. Camp Dresser and McKee, Inc. (CDM) provided a field crew to
sample wells CDD-13, CDD-17, and Drillsite No. 1 during December 1989.
Well 2897A was sampled by CH2M HILL during March 1990.

Analyses requested for the routine sampling were:

VOCs
• 1,4-Dioxane
• Ammonia-N
• Anions
• Total Dissolved Solids (TDS)
• Semivolatile Organic Compounds
• Pesticides and polyvinylchlorinated byphenyls (PCBs)

Total Organic Halides (TOX)
• Purgeable Organic Halides (POX)
• Cyanide
• Metals

Total Organic Carbon (TOC)
• Purgeable Organic Carbon (POC)

Sulfides analysis was added to the list in the middle of the program. In the first two
rounds of routine sampling, samples for metals were filtered. In the last round of
routine sampling, both filtered and unfiltered samples were sent for total metals
analysis. The final sampling event encompassed all wells (including the 17 monitoring
wells installed previous to this investigation) and took place between April 24 and
May 10, 1990.

Wells fitted with submersible pumps were typically sampled immediately following the
purging of three well volumes from the well. Wells with bladder pumps were purged
dry on one day and sampled the following day. Throughout purging, field parameters
of the discharge water were measured. Parameters measured include temperature, pH,
conductivity, and in some instances oxidation-reduction potential (Eh) and dissolved
oxygen. Additional detail on sampling procedures is provided in Section A-13
(Appendix A).
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Section 3
GEOLOGY

3.1 PRIOR INVESTIGATIONS

Previous investigations have provided useful data for analyses of the Oil site geology as
summarized in the South Parcel Hydrogeology Existing Data Technical Memorandum,
Operating Industries, Inc., Monterey Park, California (EPA, October 12, 1988), and the
Operating Industries, Inc., Landfill South Parcel Geotechnical Task—Existing Data and
Literature Review (EPA, November 16, 1987).

John Minch (1990) reviewed existing published geologic literature and utilized
biostratigraphic techniques to determine the age and formation names of the shallow
(less than 2,000 feet) lithologic units at the Oil site. Depositional models of Yeo
(1984), Normark (1978), Walker (1984), and Nelson and Kulm (1973) were used to
interpret the paleo environments of these shallow lithologic units.

3.2 SITE STRATIGRAPHY

The upper Tertiary generalized stratigraphic sequence in the San Gabriel and Central
Basins, from oldest to youngest, is the Repetto Formation (early Pliocene), Pico
Formation (late Pliocene), San Pedro Formation (early Pleistocene), and Lakewood
Formation (late Pleistocene).

The Repetto Formation is of marine origin and consists primarily of siltstone with inter-
bedded sandstone and conglomerate. The Repetto Formation is estimated to be
5,000 feet thick in the Central Basin and over 2,000 feet thick in the San Gabriel Basin
(CDWR 1961, 1966). The Repetto Formation occurs at depths greater than 1,400 feet
below the Oil Landfill.

Several shallow formations (Table 3-1) have been defined and used to describe the
rocks in the area of the Oil site. These formations include the Pliocene Pico
Formation or Pico Time Unit, the Pleistocene San Pedro Formation, the upper
Pleistocene Lakewood Formation, upper Pleistocene terrace deposits, and upper
Pleistocene older alluvium (including terrace deposits).
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Table 3-1
Correlation Chart of Shallow Geologic Units, Oil Site

Geologic Age

Upper Pleistocene

Lower Pleistocene

Pliocene

Source

Correlative Units

Terrace
Deposits

Saugus
Formation

Pico
Formation

Quarles,
(1941)

Older alluvium
Lakewood
Formation

San Pedro
Formation

Pico Formation

CDWR. (19ol)

Fernando
Formation

Fernando
Formation

Fernando
Formation

Lamar,
(1970)

Lakewood
Formation

San Pedro
Formation
(Marine)

Pico Time
Unit

Minch (1990)

Lakewood/
San Pedro/
Hydrogeologic
Unit

Pico
Hydrogeologic
Unit

This Report

Minch (1990) proposed the following formation names for the shallow lithologic units at
the Oil site:

• Pico Time Unit for all Pliocene deep marine turbidite facies
• San Pedro Formation for all Pleistocene shallow marine facies
• Lakewood Formation for all nonmarine fluvial-alluvial fan facies

Lithofacies and deep water fauna indicate deposition of the Pico Time Unit within a
submarine fan environment. This report will use Pico Time Unit and Pico Formation
interchangeably with the understanding that the interval is a biostratigraphic time unit.
The presence of shallow-water marine Pleistocene foraminifera and mollusks within the
local San Pedro Formation suggests shallow marine deposition. Transported
shallow-water fauna as well as outer shelf to deep water fauna are found in the Pico
Time Unit in the vicinity of the Oil site. The Lakewood Formation at the Oil site was
deposited by braided streams and alluvial fans according to Minch (1990) (Figure 3-1).

3.2.1 PICO TIME UNIT

The regionally extensive upper Pliocene Pico Formation underlies portions of the Oil
Landfill (Plate 1), and surface exposures are common in the Oil site vicinity. The local
Pico formation is of marine origin and can be divided into upper, middle, and lower
members based on lithology and paleontology (CDWR, 1966 and Minch, 1990).
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COASTAL PLAIN
(LAKEWOOD FM.)

SAN GABRIEL
MOUNTAINS

SHELF
(SAN PEDRO FM
-MARINE )

SLOPE
(PICO FM.)

FIGURE 3-1
DIAGRAMMATIC REPRESENTATION OF
ANCIENT TOPOGRAPHY AND
DEPOSITIONAL ENVIRONMENTS
ALONG THE SAN GABRIEL MOUNTAINS
OH SITE, MONTEREY PARK, CALIFORNIA
PHASE I HYDROGEOLOGY INVESTIGATION
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• Foraminiferal remains are abundant throughout the shaley portions of the section,

megafossils are present, but are not in sufficient abundance to make detailed
I correlations (Minch, 1990).
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Marine Pliocene rocks of the Pico consist of alternating sandstones, sandy shales, clayey
shales, and siltstones, and range in bed thickness from less than an inch to several
hundred feet. The shales and siltstones grade in color from light grayish olive in the
upper Pliocene to dark brown in the lower. Trask and Hamar (1935) noted that the
color gradation corresponds with an increase in the quantity of organic matter present.

According to Minch (1990), foraminifera are numerous in upper Pliocene rocks and
mollusks are locally abundant. These fossils indicate a late Pliocene age in the
downtown Los Angeles-Elysian Hills area and Repetto Hills (Soper and Grant, 1932;
Wissler, 1941; Natland and Rothwell, 1954). The upper Pico is characterized by two
foraminiferal assemblages, the upper is the Uvigerina off. tenuisiriata fauna and the
lower is the Cibicides mckannai-Gyroidina aliiformis fauna (Minch, 1990). The middle
Pico is comprised of the Uvigerina peregrina faunal assemblage, which is divided into a
number of zones and subzones. In general, the middle section is predominantly shale.
The lower Pico age strata are characterized by the Bulimina subucwninata faunal
assemblage (Minch, 1990). The sediments contain a higher percentage of sand than
those of the overlying middle Pico.

The lower Pico consists predominantly of greenish-gray massive siltstone with
interbedded fine- to coarse-grained, light gray, feldspathic sandstone, claystone. and
shale. The upper Pico consists of predominantly fine-grained micaceous silt and clay
deposits interbedded with marine sand and gravel. CDWR (1966) reports that the
thickness of the marine sand and gravel deposits range from 20 feet to over 100 feet.
Minch (1990) reported that these marine sand and gravel deposits may be up to
300 feet thick. Deep-sea conglomerates, similar to those found in the Pico Time Unit,
are mainly graded, with less common ungraded conglomerates and rare inversely
graded beds (Hein, 1984). Deep-sea conglomerates have a-axis flow-parallel, a-axis
upstream imbricate fabrics. Fining units are concave-up lenses bounded by lower scour
surfaces as seen in outcrop south of the Oil site. The major scour surfaces are 3 to
33 feet deep (Hein, 1984). Vertical sequences such as at the Garfield Avenue outcrop.
are generally 16 to 33 feet thick and typically fine upward. Sedimentary structures are
dominantly massive.

The upper Pico is at least 700 feet thick in the Montebello Hills, and the overall
thickness of the Pico is approximately 1,500 feet (Quarles, 1941). The upper and lower
members of the Pico Formation are indistinguishable (based solely on litholog}') in the
Oil Landfill vicinity and are not treated separately in this report.
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3.2.3 LAKEWOOD FORMATION
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3.2.2 SAN PEDRO FORMATION

The San Pedro Formation occurs throughout the San Gabriel and Central Basins I
(CDWR 1961, 1966). The early Pleistocene San Pedro Formation unconformably over-
lies the Pico Time Unit. The San Pedro contains coarse sand and conglomerate of I
both marine and fluvial origin interbedded with dark gray sandy marine siltstone. The •
continental deposits typically are tan colored.

The San Pedro Formation is less than 100 feet thick along the western boundary of the •
Oil site and thickens rapidly to over 1,500 feet near Garfield Avenue one mile west of
the site (Quarles, 1941). The San Pedro Formation is 2.000 feet thick in the southern I
portion of the San Gabriel Basin (CDWR, 1966). ™

I
The Lakewood Formation, Older alluvium, terrace deposits of late Pleistocene age. and .
Recent alluvium deposits are extensive throughout the low-lying areas and stream •
channels of the San Gabriel and Central Basins. These fluvial (stream deposited)
nonmarine deposits consist of coarse sand, gravel, cobbles, and, in areas of the San M
Gabriel Basin, boulders. The differences between deep-sea and fluvial conglomerates jj
are mainly based on the type of grading, fabric, and type of stratification and
crossbedding present. Grading of individual beds in the Lakewood Formation and non- •
marine San Pedro is not common. The fluvial sandstones are generally ungraded and |
stratified. Fluvial gravel units form convex-up lenses bounded by lower flat surfaces.
Vertical sequences of gravel and sand commonly fine upward and are typically 1 to •
6 feet thick. Imbricated clasts generally dip upstream. The thickness of the alluvial I
deposits in the San Gabriel Basin range from 30 to 2.000 feet. In general, the thickness
increases from north to south. The thickness in the Central Basin ranges from 0 to •
200 feet (Section D-D'). •

Based on available information, it has not been possible to determine if the surface I
Pleistocene material adjacent to portions of the Oil Landfill are Lakewood or San •
Pedro Formation. Therefore, for this Phase I Hydrogeoiogic Investigation, the material
is included as the Lakewood/San Pedro Hydrogeoiogic Unit, listed in Table 3-1 and •
described in Section 3.5.1. The Lakewood/San Pedro Hydrogeoiogic Unit outcrops at "
the western, northern, and caster perimeter of the South Parcel and throughout the
North Parcel. I
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3.3 SITE DEPOSITIONAL HISTORY

Subsidence of the Los Angeles Basin (of which the Oil site is located in) started
approximately 20 million years (m.y.) ago in middle Miocene time (Sharp, 1976).
Subsidence was associated with the extrusion of volcanic material. The oldest
formation within the basin is the Topanga Formation and is locally over 10,000 feet
thick. Uplift and erosion occurred in the basin prior to renewed subsidence in Miocene
time. Marine sedimentation continued with the deposition of the Pliocene Repetto
siltstones and sandstones which are now exposed in the Repetto Hills, northwest of the
Oil site. Erosion of the uplifted granitic San Gabriel mountains north of the Oil site
provided detritus to the ocean. Fine-grained sediments were deposited onto the shelf
and slope with sands and gravels being deposited by turbidity currents out onto
submarine fans. The Marine San Pedro Formation was deposited near shore while
sediments of Pico deeper water fades were transported seaward onto the oceanic slope
approximately 2 m.y. in Pliocene time. Uplift of the Merced and Montebello Hills and
San Gabriel continued to supply detritus to the depositional basin. During middle
Pleistocene time (1 m.y.) the Merced and Montebello Hills formed a highland that
locally divided the Los Angeles Basin into two distinct areas: the San Gabriel Basin to
the north and Central Basin to the south. As sea level regressed and the San Gabriel
Basin filled, continental sediments of the San Pedro Formation were deposited over the
marine facies. Erosion of the uplifted Merced and Montebello Hills and San Gabriel
mountains provided material for the fluvial (stream-laid) sand and gravel deposits of
the Lakewood Formation during late Pleistocene and Holocene time (0.5 m.y. to
present) (Figure 3-1).

3.4 HYDROGEOLOGIC UNITS

Two hydrogeologic units, the Lakewood/San Pedro Hydrogeologic Unit and the Pico
Hydrogeologic Unit, have been defined utilizing lithologic descriptions, subsurface
geophysical logs and field and laboratory test data. These units were defined based on
similar hydrogeologic properties. The Pico Unit has been further subdivided into the
Pico silt and the Pico sandstone and conglomerate units. The apparent thickness and
lateral continuity of the hydrogeologic units across the Oil site are shown on
hydrogeologic cross-sections A-A? through H-H' (Figures 3-3 through 3-10). The cross-
section base map is Figure 3-2. Figures 3-2 through 3-10 are located at the end of this
section.
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3.4.1 LAKEWOOD/SAN PEDRO HYDROGEOLOGIC UNIT
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The Lakewood/San Pedro Hydrogeologic Unit (Lakewood/San Pedro Unit) includes the
coarse-grained San Pedro Formation and the overlying fluvial Lakewood Formation. •
The Lakewood/San Pedro Unit ranges in thickness from 30 feet on the western •
boundary of the South Parcel to 200 feet northeast of the Oil site (Section A-A'). The
Lakewood/San Pedro Hydrogeologic Unit is an unconfined aquifer in the study area. •
Where the unit is saturated, the saturated thickness ranges from approximately 10 feet I
to 100 feet.

The Lakewood/San Pedro Unit contains the five major drinking water aquifers of the •
Central Basin. The Lakewood/San Pedro Unit also occurs in the San Gabriel Valley
and is a source of groundwater used for drinking and irrigation (CDWR, 1966). The I
Lakewood/San Pedro Unit, however, is not the primary source of drinking water in the ™
San Gabriel Basin as it is in the Centra] Basin.

At the Oil site, the Lakewood/San Pedro Unit consists predominantly of weakly
cemented sandy conglomerate of marine and continental origin with occasional _
interbedded sandy siltstone and sandstone. The lithofacies of the Lakewood/San Pedro I
Unit consist of fine- and coarse-grained interfingering zones; however, as a whole, the
unit is laterally continuous and highly permeable. The sandstone is grayish orange, _
fine- to coarse-grained, poorly to well sorted, weakly to moderately cemented, massive I
to thinly bedded, and contains quartz, feldspar, and mica. Sandstone grades to dark
yellowish-orange pebble conglomerate. The conglomerate is clast supported, contains M
medium- to coarse-grained sand matrix, with pebbles of weathered dark grey schist, |
granite, and Ca-feldspar rich plutonic rocks. The siltstone is a minor component that is
light gray-brown, micaceous, weakly cemented and contains abundant orange mottling. •
Grain size analyses (ASTM D422) were performed on representative samples of the |
Lakewood/San Pedro Unit and are presented in Appendix I. These analyses corrob-
orate field descriptions of the Lakewood/San Pedro Unit . •

3.4.2 PICO HYDROGEOLOGIC UNIT

The Pico Hydrogeologic Unit (Pico Unit) is a weakly cemented massive marine sandy •
siltstone with very fine interlaminated micaceous sandstone. Interbedded massive
permeable units ranging from sandy conglomerate to silty coarse sandstone occur in the •
Pico Unit and are described in the following section. The permeable beds within the •
Pico Unit are separated and confined by the Pico siltstone.
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3.4.2.1 Pico Unit Siltstone

The Pico siltstone outcrops on the southern boundary of the South Parcel (Plate 2). At
the surface, the siltstone is generally moderate yellowish-brown or light brown. At
depth the color is more commonly olive-gray. The color transition is distinct and occurs
at a depth of 46 feet in OI-25A, 32 feet in OI-25B, 58 feet in OI-13C, and 70 feet in
01-17B. The color change represents the historical average transition from an oxidizing
to a reducing environment.

The percentage of fine sand in the Pico siltstone varies with depth. The fine sand
content of siltstone samples analyzed for grain-size ranges from 22 to 30 percent
(Appendix I). The fine sand is observable in core and drive samples as 1- to
2-millimeter thick laminations. Cross-bedding and convoluted laminations can be seen.

3.4.2.2 Pico Unit Sandstone and Conglomerate

Minch (1990) interpreted the Pico Unit sandstone and conglomerate units to be sub-
marine channel deposits (turbidites). A turbidite is the deposit of a turbidity current.
A turbidity current is more dense than the ambient fluid (sea water) due to the
presence of dispersed sediment. As a turbidity current flows down a submarine fan, the
coarsest debris is deposited as the current wanes. The finest fraction of the bed load is
deposited farther down gradient. The submarine channels in which turbidity currents
flow, migrate similarly to that of a braided stream on a subaerial alluvial fan. The
resulting deposits are very lenticular and discontinuous. The channels on the
submarine fan migrate laterally as the fan aggrades into the depositional basin. This
results in many sandstone and conglomerate units being isolated.

Classic turbidite deposits, in outcrop, consist of very regularly bedded, alternating
coarse-grained and fine-grained strata. The coarse-grained strata are typically
sandstones and fine-grained strata are shales. The sandstone/shale ratio can be highly
variable. Coarse-grained massive pebbly sandstones and conglomerates are resedi-
mented deposits associated with the classic turbidite.

The size of a turbidite depends on the number of turbidity currents depositing sediment
consecutively. Episodic turbidity flow will result in turbidites that are separated by
relatively thicker sequences of pelagic sediments. The bed geometry of sandstones and
conglomerates in the slope-channel environment is determined by the scale of the
channel and the volume of debris being deposited.

Interbedded coarse-grained beds ranging from silty sandstone to sandy conglomerate
occur within the Pico siltstone. These Pico sandstone and conglomerate units range in
thickness from 20 feet to approximately 350 feet near Wheeler No. 102 (Figure 3-3).

3-8

LAO63737\RR\219_005.51



3-9

LAO63737\RR\219 005.51

I
I

For the purposes of this report, we have limited discussion to the three uppermost units _
in ascending order: the "A" Sand, the Upper Sand, and the Lower Sand (Figure 3-3). I
Numerous other unnamed lenticular coarse-grained beds occur within the Pico unit.
The Upper Sand was previously called the Upper Silty Sand and the Lower Sand was «
called the Lower Silty Sand in the South Parcel Hydrogeology Existing Data Technical Jj
Memorandum, Operating Industries. Inc., Monterey Park, California (EPA, October 12,
1988). m

3.4.2.2.1 The "A" Sand. The "A" Sand underlies the shallow sandstones (upper and
lower sands) and is commonly separated from the lower sand by approximately 50 to •
100 feet of siltstone (Figure 3-3). The unit is typically 300 feet thick south of the site; |
it has an apparent maximum thickness of 350 feet near Wheeler No. 102 and rapidly
thins to the north. The "A" Sand appears to be laterally continuous in the vicinity of •
the Oil site for approximate]}- 3,600 feet on Section A-A' (Figure 3-3). However, the •
lateral continuity to the north and south (Figures 3-5, 3-7, and 3-9) is limited. This
structure is consistent with the interpretation of the Pico Unit sandstone and •
conglomerates as turbidite deposits. The "A" Sand consists of sandy conglomerates •
with interbedded fine- to coarse-grained arkosic sandstone and silty fine-grained
sandstone. The color is olive gray. The conglomerates are clast-supported, poorly I
sorted, rounded to subangular clasts (maximum less than 2-inch diameter [maximum ™
diameter of the recovered clasts is a function of the coring tool]) with fine- to coarse-
grained quartz, feldspar, and micaceous matrix. The unit is weakly cemented. I

3.4.2.2.2 Shallow Sandstones. The shallow sandstones (Upper Sand and Lower Sand)
of the Pico Unit consist of interbedded sandstone, sandy siltstone, and conglomerate I
units. The color varies from light olive gray to dark greenish gray. The sand fraction is
fine- to coarse-grained and is composed of quartz, feldspar, and mica. The sandstone _
is typically loose and massive, whereas the siltstone is laminated. The sandstone grades •
to a sandy conglomerate which is clast-supported, dark greenish gray, and poorly sorted
with a fine- to coarse-grained sand matrix. Pebble clasts are round to subangular and im
are less than 2-inch maximum diameter. The shallow sandstones of the Pico Unit are |
typically less than 100 feet thick and vary from laterally continuous to discontinuous
from 100 feet to greater than 1,000 feet (Section E-E'). Grain size analysis (ASTM •
D 422) was performed on representative soil samples from selected intervals within the |
shallow Pico sandstones (Appendix I). These analyses corroborate field descriptions of
the Pico sandstones. •
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3.5 SITE STRUCTURAL GEOLOGY

This section describes the structural geology of the Oil site. The occurrence of folding
and faulting is shown on the geologic map (Plate 2) and the hydrogeologic cross-
sections (Figures 3-3 to 3-10), located at the end of this chapter.

3.5.1 FOLDING

The present topography of the Montebello Hills was formed by erosion of the uplifted,
folded, and faulted east-west trending Montebello Anticline (Plate 2). The Montebello
Hills and the Repetto Hills to the northwest are essentially continuous, but are
separated structurally by the western trending Potrero Grande Syncline (Plate 2). The
axis of the Montebello Anticline plunges westward and roughly parallels the Montebello
Fault (Quarles, 1941 [Figures 3-5 and 3-10]). The South Parcel is underlain by the
West Montebello Anticline which trends westerly and plunges to the west (Plate 2).
Previous reports (EPA, February 12, 1987, and CDWR, 1966) reported that the West
Montebello anticline appeared to splay off from the Montebello Anticline approx-
imately 1,000 feet south of the eastern end of the site. This interpretation is not con-
sistent with the new subsurface lithologic and structural data obtained during this
investigation. Structural measurements and geologic cross-sections, developed from the
new well log data, indicate that the West Montebello anticline may be a separate
structural feature from the Montebello Anticline southeast of the Oil site. Plate 2 and
Figure 3-3 show the apparent axis of the West Montebello Anticline. The general
structural trend southwest of Baldwin No. 135 is to the south, and is north as you
proceed northeast from GMW-11. Section E-E' (Figure 3-7) also shows the anticlinal
form of the West Montebello Anticline.

3.5.2 FAULTING

The Montebello Fault was originally mapped by Quarles (1941). The fault has been
located in different positions relative to the Montebello Anticline on geologic maps by
investigators who have worked in the area. Quarles (1941) mapped the Montebello
Fault approximately 400 feet south of the Montebello Anticline and described it as a
normal fault (northside downthrown). The CDWR (1966) located the fault virtually on
top of the Montebello Anticline axis. E&E located the fault about 200 feet north of
the axis of the Montebello Anticline (EPA, February 12, 1987). In this report, the
Montebello Fault and the Montebello Anticline are placed in approximately the same
location as they were originally mapped by Quarles (1941). As displayed in Plate 2, the
fault is shown between Baldwin No. 125 and Baldwin No. 165 with the northside
downthrown as described by Quarles.
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E&E mapped two north-south trending faults transecting the Oil site on the south side
of the landfill (EPA, February 12, 1987). Neither of these faults is evident in the I
deeper units on the geologic cross-sections A-A' and B-B'. In a preliminary field *
survey, CH2M HILL found no evidence of these faults in the surface geology;
therefore, these two faults have not been shown in Plate 2. A northeast-southwest I
trending fault (S31W) was observed by CH2M HILL near the interior flare station
(FS2) facility and is approximately located on cross-section E-E' (Figure 3-7) near _
OI-19B. At this exposure, the Lakewood/San Pedro Unit is down-dropped on the I
north side of the fault relative to the Pico Unit. The lateral and vertical extent of this
feature is unknown. «

Faults tentatively identified by E&E (EPA, February 12, 1987) on the North Parcel are
not apparent in the geologic cross-sections nor were they observed in outcrop in a
preliminary field survey by CH2M HILL.
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I3.6 GEOLOGIC CROSS-SECTIONS

3.6.1 DEVELOPMENT OF CROSS-SECTIONS •

Cross-sections A-A' through H-H' (Figures 3-3 through 3-10) were constructed to aid in
understanding the site geology, groundwater flow pathways from the site, and the •
relation between the Oil site and water supply aquifers in the San Gabriel Valley and ™
the Central Basin. The locations of the cross-sections are shown in Figure 3-2. This
report section outlines the data sources, assumptions, and areas of poor control with I
the cross-sections.

The geologic cross-sections were constructed predominantly with available borehole I
electric logs (E-logs) to delineate lithologic units with differing hydrogeologic properties.
Electric logs are borehole geophysical logs that typically include an SP log and resis- g
tivity log for the wells in the vicinity of OIL Variations in lithologic units were g
delineated by studying the resistivity plot on the logs, and by determining a baseline
resistivity value for the low resistivity siltstone units of the area. Deviations from the •
baseline indicate a change in lithology. The higher resistivity intervals are assumed to |
be indicative of coarse-grained units. These units were then correlated from well to
well. Lithologic logs were used to fill in the data gaps where E-log data were lacking. •

There are general differences in the resistivity of various saturated formations. Silt,
clay, and shale have the lowest resistivity; sand and gravel formations containing fresh •
water have moderate to high resistivity. Assuming the overall water quality remains the I
same, deviations from a low resistivity baseline indicate higher sand and gravel content.
These units are assumed to have a higher permeability. •
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The geophysical logs of wells used to construct the cross-sections are from both
monitoring wells, and exploratory oil and gas wells. The highest elevation for which an
E-log is available for each boring is indicated in the cross-sections. The E-logs for the
oil and gas wells commonly start at depths of approximately 100 to 500 feet. Lithologic
descriptions (drillers' logs) for the oil and gas wells above the E-log are commonly very
generalized and do not provide good detail for lithologic correlation.

Data available for new wells drilled as part of this investigation include SP, electrical
resistivity, and gamma ray logs (Appendix C), as well as field classification of soil
samples according to the Visual-Manual Procedure for Description of Soils (ASTM D
2488) [Appendix B].

The cross-sections were constructed to depths several hundred feet below the base of
the landfill. This depth was necessary to assess the geologic structure beneath the site.
Some sections (A-A', C-C', D-D', E-E') are not drawn perpendicular or parallel to
structure. The orientation of the sections was based mainly on the density of available
data. The dips represented on these sections do not represent actual dips. For
consistency, all cross-sections, except D-D', were constructed without vertical
exaggeration. The cross-sections were based on mean sea level (msl) datum and are
not balanced sections with respect to formation thickness.

Thin (less than 10 feet) sandstone and conglomerate units within the Pico Time Unit
were grouped as siltstone for the purposes of general correlation. Elevations of some
borehole tops were based off United States Geological Survey (USGS) topographic
quadrangles, although most were surveyed to MSL datum. The lateral extent of
coarse-grained sediments, as shown on the cross-sections is interred due to the
lenticular and discontinuous nature of sandstone and conglomerate units.
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Section 4
HYDROGEOLOGY

The regional hydrogeology and Oil site hydrogeologic units, hydrogeologic properties,
groundwater levels, and groundwater flow conditions are discussed in this section.

4.1 REGIONAL HYDROGEOLOGY

The Oil site is located in the Montebello Hills, one of a series of low-lying hills that
separate the San Gabriel Basin from the Central Basin (Figure 1-1). The watershed
divide between the two basins runs directly through the east end of the site
(CDWR, 1966). CDWR (1961, 1966) described the Montebello hills to be nonwater-
bearing (yielding less than 5 to 15 gpm); however, aquifer tests from many of the
monitoring wells at the Oil site demonstrate yields near 30 gpm with less than 5 feet of
drawdown.

The Central Basin and San Gabriel Basin are composed of thick sequences of
permeable sediments that constitute productive regional aquifers. These aquifers are
the primary source of domestic water supply for the basins. Groundwater flows from
the Oil site vicinity towards these two basins. A brief description of the hydrogeology
of the Central Basin and San Gabriel Basin is provided below.

4.1.1 SAN GABRIEL BASIN

The San Gabriel Basin is composed primarily of alluvial basin-fill sediments derived
from the San Gabriel Mountains to the north. The sediments consist of thick sand and
gravel sequences with some layers or lenses of silts or clays. For the most part, these
low permeability zones can not be correlated over approximately 1,000 feet. Individual
aquifers are not identified as they are in the Central Basin. The thickest portion of the
San Gabriel Basin, located about 3 miles northwest of the Oil site, is over 4,000 feet
deep (CDWR, 1966). The Lakewood/San Pedro Unit, which occurs at the Oil site, is
the lowest stratigraphic unit of the San Gabriel Basin sediments, and most of the
drinking water wells are completed in the overlying Older and Recent alluvium.
Groundwater is the primary source of the water supply for the San Gabriel Valley.

4.1.2 CENTRAL BASIN

The subsurface of the Central Basin contains multiple distinct aquifers and aquitards.
The aquifers range in thickness from tens to hundreds of feet (CDWR, 1961). The five
major drinking water aquifers of the Central Basin, from deepest to shallowest, are the
Sunnyside, Silverado, Lynwood, Jefferson, and Hollydale aquifers (CDWR, 1961).
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These aquifers occur in the San Pedro Formation. The Hollydale aquifer is the only •
one of the five aquifers not present in the portion of the basin closest to the site •
(Section D-D', Figure 3-6).

The aquifers of the San Pedro Formation are separated by low-permeability silt, clay, *
and sandy clay materials over much of the basin. The thickness of these layers in
Figure 3-6 ranges from 0 to 80 feet. Throughout much of the Central Basin, the I
Bellflower Aquiclude, composed of low-permeability materials, occurs as a confining
unit to the underlying aquifers. However, in most of the Montebello Forebay, the _
Bellflower Aquiclude is not present. Consequently, surface deposits may be in I
hydraulic connection with the Central Basin drinking water aquifers.

The portion of the Central Basin immediately south of the Montebello Hills is known |
as the Montebello Forebay Area (CDWR, 1961). The Montebello Forebay area is the
primary recharge area for the Central Basin. Included in the Montebello Forebay is M
Whittier Narrows, which is the only area of subsurface flow from the San Gabriel Basin |
into the Central Basin. The Rio Hondo and San Gabriel Rivers, which represent all of
the surface water flow from the San Gabriel Basin to the Central Basin, are also •
located in Whittier Narrows. The Rio Hondo and San Gabriel River spreading |
grounds, located 1.5 and 2.5 miles southeast of the site, respectively, recharged
approximately 100,000 acre-feet of water per year to the Central Basin during the •
period from 1977 to 1987 (Los Angeles County Department of Public Works, 1977 to •
1987). The location of these spreading grounds is shown in Plate 1.
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4.2 OCCURRENCES OF GROUNDWATER

Occurrences of unconfined, confined, and potentially perched groundwater at the Oil
site vicinity are described in this section. In general, groundwater occurring in the
Lakewood/San Pedro Unit is unconfined. Pico Unit sandstone and conglomerate units I
are, in most cases, confined aquifers, but on the east end of the South Parcel, the
A-Sand and Lower Sand transition into a thick accumulation of coarse-grained deposits _
that represent an unconfined aquifer. |

The Lakewood/San Pedro Unit is saturated on the North Parcel and on the eastern, •
western, and southern boundaries of the South Parcel. The groundwater levels in the |
Lakewood/San Pedro Unit on the western and southern boundary of the South Parcel
are above the piezometric surface of wells completed into the Pico Unit. This water •
may represent groundwater perched at the contact of the Lakewood/San Pedro Unit, as |
discussed in Section 4.2.4. An alternative interpretation of the water-level data,
provided in Section 4.4.3, suggests that the geologic formations may be fully saturated •
up to the levels observed in the shallow wells along the boundary. •
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There may be another significant mode of groundwater occurrence, and that is the
unsaturated zone. Significant movement of groundwater or leachate could occur in the
unsaturated zone above the water table adjacent to and underneath the landfill and
within the landfill itself. It is important to emphasize that water or leachate is not
irreversibly "adsorbed" by refuse or soil. Even in the unsaturated zone, groundwater or
leachate is in motion.

A summary of the construction details, including the hydrogeologic and lithologic unit
of the screened interval, for all 47 groundwater monitoring wells in the Oil site vicinity
is provided in Table 4-1. Figure 4-1 shows the locations, depths, and hydrogeologic unit
for each of the Oil groundwater monitoring wells.

4.2.1 UNCONFINED AQUIFERS

The Lakewood/San Pedro Hydrogeologic Unit is an unconfined aquifer in the study
area. The Lakewood/San Pedro Unit is saturated on portions of the North Parcel and
the eastern, western, and southern boundaries of the South Parcel. This unit is present
on only the western third of the southern boundary of the South Parcel (Plate 2). The
saturated thickness throughout the site ranges from approximately 10 to 100 feet.

On the North Parcel, the thickness of the Lakewood/San Pedro Unit ranges from 60 at
OI-25A to 200 feet at OI-12A and OI-9A (Figure 3-8). The majority of wells
completed into the Lakewood/San Pedro Unit are on the North Parcel, including
OI-01A, OI-1C, OI-7C, OI-8A, OI-9A, OI-12C, OI-13A, and OI-13C.

Two non-EPA monitoring wells, CDD-13 and CDD-17, are completed into the
Lakewood/San Pedro Unit on the northern boundary of the South Parcel. The refuse
within the landfill is thought to contact the Lakewood/San Pedro in this area.

Up to 350 feet of coarse-grained sediments occur on the eastern end of the South
Parcel (Figures 3-4 and 3-5). Whether the entire sequence is composed of Lakewood/
San Pedro Unit deposits is unclear, but the coarse-grained sediments comprise an
unconfined aquifer that is directly connected to the Lakewood/San Pedro Unit on the
North Parcel. Monitoring wells OI-20A, OI-20B, and OI-28B are completed in this
sequence. At OI-20B, the saturated thickness is approximately 160 feet.

Shallow groundwater occurrences within the Lakewood/San Pedro Unit along the
western border of the South Parcel may represent perched water occurrences or a
shallow unconfined aquifer, as described in Sections 4.2.4 and 4.4.3.

On the North Parcel, the Lakewood/San Pedro Unit thickens considerably due to fault
displacement in the vicinity of OI-29 and the northward dip of the strata on the South
Parcel. On the North Parcel, the thickness ranges from 60 feet at OI-25A to 200 feet
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Table 4-1
Oil Monitoring Well Construction Detail Summary

Well No.2

OI4A

OI-1C

OI-2

OI-3

01-4

01-5

OI-6

OI-7B

OI-7C

OI-8A

OI-9A

OI-10A

OI40B

OI41A

OH2B

OM2C

OI-13A

OI-13B

OI-13C

OI-14C

Surface
Elev. (Ft)

327

327

446

446

446

465 .

495

347

347

344

399

385

385

443

403

403

395

385

385

357

Borehole
Depth

(Ft)

115

155

560

255

40

340

252

102

137

105

124

535

165

470

456

195

148

560

160

540

Well
Depth

(Ft)

110

118

545

250

25.5

330

227

101

135

105

116

298

163

465

453

193

143

400

155

540

Casing
Diameter
(Inches)

2

4.5

6

2

2

6

6

4.5

4.5

4.5

4.5

6

6

6

6

4.5

4.5

6

4

6

Screened Interval

Depth
(Ft)

80-110

110-115

495-545

220-250

15.5-25.5

310-330

187-227

88-98

102-132

72-102

83-113

265-295

140-160

422-462

410-450

170-190

120-140

358-397

110-150

485-535

Elevation
(Ft)

247-217

217-212

-49-(-99)

226-1%

431-421

155-135

308-268

259-249

245-215

272-242

316-286

120-90

245-225

21-(-19)

-7-(-47)

233-203

275-255

27-(-13)

275-235

-128-(-178)

Hydro-
geologic

Unit

USP

USP

Pico

Pico

USP

Pico

Pico

USP
L/SP, Pico

USP

USP

Pico

Pico

Pico

Pico

USP

L/SP

Pico

USP

Pico

Llthologlc Unit

Coarse-grained

Coarse-grained

A-Sand

Upper Sand

Coarse-grained

Undifferentiated conglomerate

Undifferentiated conglomerate

Coarse-grained

Fine-grained

Fine-grained

Fine-grained

Undifferentiated conglomerate

Undifferentiated sandstone

Silt

Undifferentiated sandstone

Coarse-grained

Coarse-grained

Silt

Coarse-grained

A-Sand
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Table 4-1
(Continued)

Well No.2

OI-15A

OI-15B

OI-16A

OM7A

OI-17B

OI-18A

OI-18B

OI-19A

OI-19B

OM9C

OI-20A

OI-20B

OI-21A

OI-21B

OI-22B

OI-23B

OI-25A

OI-25B

OI-26A

OI-26B

OI-27A

Surface
Elev. (Ft)

444

445

527

513

513

483

484

414

371

415

426

428

545

545

442

478

370

370

302

302

480

Borehole
Depth
(Ft)

122

400

130

196

450

67

475

190

455

113

174

288

241

500

420

343

180

600

208

611

90

Well
Depth
(Ft)

115.5

395

129

70

395

30

301

181

245

113

174

285

241

390

240

333

179

366.5

205

350

89

Casing
Diameter
(inches)

3

6

3

4

6

3

6

4

6

4

4

6

3

6

6

6

2

6

4

6

3

Screened Interval

Depth
(Ft)

105.5-115.5

370-390

109-129

60-70

340-390

20-30

256-296

156-176

200-240

88-108

139-169

250-280

231-241

345-385

185-235

288-328

134-174

321.5-361.5

160-200

295-345

59-89

Elevation
(Ft)

329-319

75-55

418-398

453-443

173-123

463-453

228-188

258-238

171-131

327-307

287-257

178-148

314-304

200-160

257-207

190-150

236-1%

48-8

142-102

7-(-43)

421-391

Hydro-
geologic

Unit

Pico

Pico

Pico

Pico

Pico

L/SP

Pico

Pico

L/SP

Pico

L/SP

USP

Pico

Pico

Pico

Pico

Pico

Pico

Pico

Pico

Pico

Llthologlc Unit

Silt

Lower Sand

Silt

Silt

A-Sand

Coarse-grained

Silt

Undifferentiated conglomerate

Coarse-grained

Undifferentiated sand

Coarse-grained

Coarse-grained

Undifferentiated conglomerate

A-Sand

Undifferentiated conglomerate

A-Sand

Siltstone

Undifferentiated conglomerate

Undifferentiated conglomerate

Undifferentiated conglomerate

Siltstone

LAO63737\RR\219 03151



Table 4-1
(Continued)

Well No.2

OI-28B

OI-29B

CDD-13

CDD-17

2897A*

Drillsite 1'
(DS-01)

Surface
Elev. (Ft)

506

448

378

354

512

373

Borehole
Depth
(«)

360

600

86

135.5

488

888

Well
Depth
(Ft)

343

460

63.5

87

488

611

Casing
Diameter
(inches)

5/4

6

6

6

16

8.6/5.5

Screened Interval

Depth
(Ft)

288-338

415-455

48-63

69-86.5

448-488

431-610

Elevation
(Ft)

218-168

33-(-7)

330-315

284-267

64-24

-58-(-237)

Hydro-
geologic

Unit

L/SP

Pico

USP

L/SP

Pico

Pico

Llthologic Unit

Coarse-grained

A-Sand

Coarse-grained

Coarse-grained

Lower Sand

A-Sand

Note:
SP - Lakewood/San Pedro Hydrogeologic Unit
*We)I owned by Southern California Gas Company

LAO63737\RR\219 031.51



I
I:
I
I
I
I
I

ta
i
i
i
i
i
i
i
i
i

GMOB
(HOTOSO^

i i I i .-• ft I I l- ^- " "••• '"--,i l I ! • ' / s i i . - ~ -'-'' / • ' I I I V - \/ / / / / / / / I i / } /• /' /// / ,' ,->,.
3 I i ; / I filLJV* " \ fj ^' ^ ,* ff I * '' -J" "•-- "-•-,
I j I I I j Q^T^ \ "~~^ .S* / 4 Y / / /' / '̂©^05 §

// // !( ^P^"\\ / '^///iv'Tv// I! y-:^ ivo/ . // / // N\ ^

j Si-BA „...-•<.-"
%»TO tA«r--.,..-'

--•*" P-'"'

O
D
• S*n Podro Untt (unconftned)

Flos Unit, 8wda$ent/Cofl|̂ wn«f8le leonftMd)
Pfe3 Urs I, A-SwKl feortfesd)

I

E X P L A N A T I O N

. M O N I T O R I N G WELLS

" L A N D F I L L BASE CONTOU
^FENCE B O U N D A R Y

F I G U R E 4-1

M O N I T O R I N G WELL

L O C A T I O N S , DEPTHS

AND

HYDROGEOLOGIC U N I T

OPERATING I N D U S T R I E S , INC.
LAN D F I L L SITE

HONTEREY PARK, C A L I F O R N I A
PHASE 1 HYDROeEOLOCY I N V E S T I C A T I O H



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

at OI-12B and OI-9A (Figure 3-8). The saturated thickness on the North Parcel ranges
from approximately 40 feet at OI-25A to approximately 120 feet at OI-12B.

4.2.2 CONFINED AQUIFERS

The lenticular sandstone and conglomerate units within the Pico Hydrogeologic Unit
are in most cases confined aquifers in the Oil vicinity. As previously discussed in
Section 3.5.3, the laterally continuity of these permeable Pico Unit sands and gravels is
variable and consistent with the interpretation of turbidite deposits (Minch, 1990).
Turbidite deposits are described in Section 3.5.3.

The largest of these confined aquifers is the A-Sand. The A-Sand can be easily traced
across the entire southern boundary of the site from OI-21B to Monterey 45
(Figure 3-4). Monitoring wells completed into this unit are OI-21B, OI-23B, OI-17B,
OI-29B, OI-2, Drillsite 1, and OI-14C (Table 4-1). The A-Sand is only 40 feet thick at
OI-23B on the east end of the site. The thickness increases to 250 feet at Wheeler 3
(adjacent to OI-6) and 360 feet at Wheeler 102 (adjacent to OI-17B). Southwest of the
site at Drillsite 1 and OI-14C, the A-Sand appears to split into a few separate
permeable units (Figures 3-3 and 3-4). To the south of the site at OI-29B the A-Sand
thins to 30 feet thick.

The A-Sand appears to be a turbidite channel deposit that trends northeast/southwest.
The A-Sand can be traced to the northeast with reasonable certainty to Wheeler 1
(Figure 3-3). The next potentially correlative unit is 1,320 feet to the northeast in well
Stocker-Merced 3 (Figure 3-6). The A-Sand appears to thin to the south and to the
north of the southern boundary of the South Parcel. Along the western boundary of
the South Parcel, the A-Sand cannot be correlated to the north beyond Wheeler 6
(Figure 3-7), a distance of approximately 500 feet. To the south of the site at OI-29B,
the A-Sand thins to 30 feet thick.

Numerous thinner, confined, permeable units of smaller lateral extent occur above the
A-Sand. Two of these units, the Upper Sand and Lower Sand, can be traced to the
southeast over a distance of approximately 800 feet in the southwest corner of the
South Parcel (Figure 3-3). The Upper Sand and Lower Sand were previously referred
to as the Upper Silty Sand and Lower Silty Sand, respectively, in EPA (October 12,
1988). The name for these units has been changed, since the drilling included in this
investigation has demonstrated that these units contain coarse sand and some gravel.

The Upper Sand and Lower Sand were shown to extend further to the northeast on
Hydrogeologic Section A-A' in EPA (October 12, 1988) than in the current
interpretation (Figure 3-3), which shows the units to be more discontinuous.

Some of the Pico sandstone and conglomerate units intersect the piezometric surface
and are unsaturated above that elevation. These units are, therefore, unconfined in
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their uppermost extent and confined downdip. The Upper Sand and the unit in which
OI-6 is screened fall into this category.

4.23 CONFINING LAYERS

The Pico sandstone and conglomerate units are confined by a very fine sandy siltstone
within the Pico Unit, referred to as the Pico siltstone or Pico silt. Soil core and drive
samples of the siltstone reveal that it is composed of alternating, 1- to 2-millimeter-
thick laminations of silt and very fine silty sand. The Pico silt thus appears to represent
a significant barrier to downward groundwater flow, and, therefore, acts as an effective
confining layer. Nonetheless, measurable flow can occur parallel to bedding, as dis-
cussed in Section 4.4.2. Grain-size analyses of the Pico silt (Appendix J) demonstrate
that the silt contains between 4 and 30 percent fine sand. The average sand content is
19 percent.

4.2.4 POTENTIALLY PERCHED GROUNDWATER

Leachate that flows laterally into the Lakewood/San Pedro would be expected to
perch on the low permeability siltstone.

4-10
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Perched groundwater is separated from the regional unconfined aquifer by a less •
permeable stratum. Groundwater moving vertically by unsaturated flow will form a •
discontinuous saturated lense of groundwater above the low-permeability layer,
commonly referred to as an aquitard. As the groundwater flows through or around the •
aquitard, it may revert again to unsaturated flow until another low-permeability layer is I
encountered. Thus, multiple saturated layers may occur in a variably saturated
sequence of sediments. Due to the dynamic nature of the sequence, perched water I
commonly does not exist year round at specific locations. ™

Zones of potentially perched groundwater have been identified along the western I
boundary and the western third of the southern boundary of the South Parcel. The ™
presence of perched water at the landfill perimeter is suspected for four reasons:

1. The water levels of some of the shallow wells are 25 to 150 feet higher than the
estimated water table derived from deeper wells, which are completed into the _
Pico Unit at these locations. |

2. If the shallowest water levels are assumed to represent the water table, then the m
water table at the southwest boundary of the site would be 170 feet higher than |
the elevation of the deepest part of the landfill (300 fasl). The landfill is known
to not be fully saturated over this interval. •

3. Three of the potentially perched zone wells are completed into the base of the
Lakewood/San Pedro Unit, just above the contact with the Pico siltstone. •

I

I

I
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4. During drilling of OI-18A, the contact of the Lakewood/San Pedro Unit
conglomerate and the Pico Unit siltstone was observed at a depth of 30 feet.
The dual-tube drilling casing was advanced to a depth of 70 feet and allowed to
sit overnight. No liquid accumulated in the casing. The next day the bottom of
the well was sealed with bentonite and the well was completed with a well
screen from a depth of 20 to 30 feet. The casing filled with groundwater to a
depth of 20 feet.

Table 4-2 summarizes potentially perched water occurrences. Included in this table are
water levels from shallow groundwater monitoring wells installed during this
investigation, soil borings on the North Parcel, and observations of subsurface water
encountered while drilling the landfill gas monitoring wells (GMW-series wells), as
described in EPA (March 21, 1988).

The following wells may represent perched zones: OI-4, OI-16A, OI-17A, OI-18A, and
OI-27A. Elevations of perched water in these wells range from 429 to 478 fasl
(Table 4-2, Appendix F), approximately 10 to 60 feet above the estimated water table.
A discussion of how the water table was estimated is provided in Section 4.4.1. The
water levels in these wells are shown as open triangles on Hydrogeologic Cross-Sections
A-A' (Figure 3-3) and E-E' (Figure 3-7). Deeper water levels, which are not potentially
perched, are shown as solid triangles.

Many of the occurrences of water observed during the drilling of the gas monitoring
wells may now be identified as potentially perched water based on our current
understanding of the estimated water table elevation adjacent to the Oil site.
Potentially perched water occurrences were observed in GMW-1, GMW-4, GMW-6,
GMW-13, and GMW-14, as listed in Table 4-2. Observations of water in the borehole
at depths below that of the estimated regional water table are not listed. Since many
of these gas monitoring wells were drilled into siltstone, it is important to realize that a
borehole may appear dry, even though it is below the water table, because of the
limited ability of the siltstone to transmit water.

Table 4-2 also listed occurrences of potentially perched water on the western third of
the North Parcel in borings B-4a and B-6a and in the northern corner of the North
Parcel in B-16 (EPA, March 4, 1988).

Evaluation of water levels in air dike wells and leachate collection wells at the site
perimeter has generated an alternative interpretation of the shallow water level data,
which is presented in Section 4.4.3.

4-11

LAO63737\RR'ai9 019.51



Table 4-2
Potential Perched Water Occurrences

Well

Sooth Parcel

OI-4

OI-16A

OI-17A

OI-18A

OI-27A

GMW-1

GMW-4

GMW-6

GMW-7

GMW-13

GMW-14

Date

Depth of
Observed

Water

Hev. of
Observed

Water

6/8/90

6/8/90

6/8/90

6/8/90

6/8/90

3/25/87

4/2/87

4/6/87

7/6/87

7/7/87

7/16/87

7/16/87

5/21/87

5/15/87

18.0

76.2

36.8

19.8

12.1

56.5

25

56

29

52

133

53

139.2

88

428.9

452.0

477.9

464.3

469.1

362.5

459

428

479

456

375

476

374.8

457

Actual or
Estimated
Regional

Water Level

420.1 (OI-15A)

340

315

390

390

330

380

380

335

335

335

330

320

310

Lithologic
Unit

Base Lakewood/
San Pedro

Pico Siltstone

Pico Siltstone

Base Lakewood/
San Pedro

Pico Siltstone

Pico Siltstone

Base Lakewood/
San Pedro

Pico Siltstone

Refuse

Base Refuse

Pico Siltstone

Pico Siltstone

Pico Conglomerate

Pico Siitstone

Ref.

a

b

b

b

b

c

c

c

c

c

c

c

c

c

North Parcel

B-4a

B-6a

6/27/87

6/28/87

11.5

8.6

361.6

360.3

315

310

Base of refuse

Base of refuse

c

c

Notes:

Ref. a - EPA, June 20, 1985.
b - This Report,
c - EPA, March 4, 1988.

Water levels in air dike wells (Figures 4-14 and 4-15) also represent potentially perched zones.
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Perched water was also encountered on the western third of the North Parcel in
borings B-4a and B-6a and in the northern corner of the North Parcel in B-16 (EPA,
March 4, 1988), as summarized in Table 4-2.

4.3 HYDROGEOLOGIC PROPERTIES

This section summarizes estimates of hydrogeologic properties (transmissivity and
hydraulic conductivity) for the identified hydrogeologic units at the Oil site. The
estimates are from this investigation and other reports. A description of the field
methods used for the aquifer tests included in this investigation is provided in
Appendix A. The aquifer test data and analysis is provided in Appendix E.

Aquifer tests (either pumping/recovery tests or slug tests) were completed for all
monitoring wells at the Oil site except OI-IA, OI-3, OI-4, and OI-6. The description of
the field and data analysis procedures for wells completed previous to this investigation
is provided in EPA (June 20, 1985) for wells OI-IA through OI-6 and EPA
(January 29, 1988) for wells OI-1C and OI-7C through OI-13B. Due to the lack of
appropriate observation wells, estimates of storativity are not available. Aquifer test
results have been listed in three categories: Lakewood/San Pedro Unit (Table 4-3),
Pico Unit sandstones and conglomerates (Table 4-4), and Pico Unit siltstone
(Table 4-5). Laboratory analyses of soil permeability and porosity core samples from
the Oil North Parcel Hydrogeology Investigation (EPA, November 1988) are presented
in Table 4-6. Converse, Davis, Dixon (1975) reported permeability values for core
samples from the western portion of the South Parcel.

4.3.1 LAKEWOOD/SAN PEDRO HYDROGEOLOGIC UNIT

The hydraulic conductivity of the Lakewood/San Pedro Unit conglomerate ranges from
0.1 to 169 feet per day (ft/day) [Table 4-3]. In the western corner of North Parcel, the
hydraulic conductivity in OI-IA and OI-1C ranges from 5 to 18 ft/day. The estimated
conductivity for wells OI-7C and OI-9A (EPA, November 1988) is very low (0.007 and
0.53 ft/day, respectively). OI-7C is screened across the bottom of the Lakewood/San
Pedro Unit into the underlying siltstone and OI-9A is screened in San Pedro siltstone.
Therefore, these hydraulic conductivity estimates are considered unrepresentative of the
Lakewood/San Pedro conglomerate. On the eastern half of the North Parcel, the
hydraulic conductivity of OI-12C and OI-13A ranges from 1.5 to 5.5 ft/day. OI-13A and
OI-13C are screened at the same depth and 500 feet apart, yet OI-13C has a hydraulic
conductivity an order of magnitude higher (26 to 28 ft/day). OI-18A is a potentially
perched zone well on the west side of the South Parcel; the hydraulic conductivity is
estimated to be 0.1 to 1.5 ft/day.

The hydraulic conductivity of the Lakewood/San Pedro Unit is much higher adjacent to
the South Parcel than the North Parcel. OI-19B is screened into a thick sequence of
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Table 4-3
Hydraulic Parameters

Lakewood/San Pedro Unit Wells

Well

OI-1A

OI-1C

OI-4

OI-7C

OI-8A

OI-9A

OM2C

OI-13A

OI-13C

OI-18A

OI-19B

OI-20A

OI-20B

Screened
Interval

80-110

110-115

15.5-25.5

102-132

72-102

83-113

170-190

120-140

110-150

20-30

200-240

139-169

250-280

Llthologlc Unit

Coarse-Grained

Coarse-Gmined

Coarse-Grained

Fine-Grained

Fine-Grained

Fine-Grained

Coarse-Grained

Coarse-Grained

Coarse-Grained

Coarse-Grained

Coarse-Grained

Coarse-Grained

Coarse-Grained

Aquifer
T>pel

U

u

p
u

u

u

u

u

u

p

u

u

u

Test Type

Drawdown

Drawdown
Recovery

-

Slug

Slug

Slug

Drawdown
Recovery

Drawdown
Drawdown
Drawdown
Recovery

Drawdown
Recovery

Slug

Drawdown
Recovery

Drawdown
Recovery

Drawdown
Recovery

Pumping
Rate

(Rpm)

13.5 •

13.5

<3

--

-

~

24

14

29.8

-

26.5

26.7

31.7

Analysis Method

Cooper & Jacob

Cooper & Jacob
Theis

-

Cooper, et al

Hvorslev, et al
Ronwer & Rice

Hvorslev, et al

Cooper & Jacob
Theis

Theis
Cooper & Jacob
Cooper & Jacob
Theis

Cooper & Jacob

Bouwer & Rice
Hvorslev, et al

Cooper & Jacob

Cooper & Jacob

Cooper & Jacob

Transmlsslvlty
(ft2/day)

550

40
25

-

0.2

-

-

67
29

71
110
70
32

1130
1050

0.95
14.2

3350
4100

1500
4700

3400
2400

Hydraulic
Conductivity

(ft/day)

18

8
5

-

0.007

-

0.53

3.3
1.5

3.55
5.5
3.5
1.6

28
26

0.1
1.5

84
103

50
157

113
80

Comments

Observation well for OI-1C

-

Estimated production rate

Screened across San
Pedro/Pico contact

Data could not be analyzed
by any method

Screened across
conglomerate/silt contact

Includes well bore storage
correction

Includes well bore storage
correction

Includes well bore storage
correction

„

Includes well bore storage
correction

Includes well bore storage
correction

Includes well bore storage
correction

Reference2

a

b

a

b

b

b

b

b

c

c

c

c

c
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Table 4-3
(Continued)

WeM
Screened
Interval IJthologic Unit

Aquifer
Type1 Test Type

Pumping
Kate

Analysts Method
Transmlsslvlty

(n2/day)

Hydraulic
Conductivity

(fl/day) Comments Reference2

OI-28B 288-338 Conglomerate U Drawdown 31.1 Cooper & Jacob 1000
Recovery 8450

Aquifer Type: c = confined; s = semiconfined; u = unconfined; p = perched
2Reference for complete description: a = EPA (June 20,1985); b = EPA (November, 1988); c = This report, Appendix E

20
169

Includes well bore storage
correction
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Table 4-4
Hydraulic Parameters

Pico Sandstone and Conglomerate Unit Wells

Well
Screened
Interval Llthologlc Unit

Aquifer
Type1 Test Type

Pumping
Rale

(gpm) Analysis Method
Transmisslvity

(fl2/day)

Hydraulic
Conductivity

(ft/day) Comments Reference

I. A-Sand

OI-2

OI-14C

OI-17B

OI-21B

OI-23B

OI-29B

495-545

495-535

340-390

345-385

288-328

415-455

A-Sand

A-Sand

A-Sand

A-Sand

A-Sand

A-Sand

C

c

C

c

c

c

Drawdown
Recovery

Drawdown
Recovery

Drawdown
Recovery

Drawdown
Recovery

Drawdown
Recovery

Drawdown
Recovery

Drawdown
Recovery

35

25.2

16.

- 4.41

4.6

13

25.4

Cooper & Jacob

Cooper & Jacob

Cooper & Jacob

Cooper & Jacob

Cooper & Jacob

Cooper & Jacob

Cooper & Jacob

160

200
370

105
650

5
23
4

21

120
130

180
200

3.2

4
7

2
13

0.1
0.6
0.1
0.5

3
3

5
5

Includes well bore storage
correction

Includes well bore storage
correction

First aquifer test, suspected
grout in gravel pack.
Second aquifer test.
Includes well bore storage
correction.

Includes well bore storage
correction

Includes well bore storage
correction

a

c

c

c

c

c

II. Other Pico Sandstone and Conglomerate Units

OI-3

OI-5

OI-6

OI-10A

OI-10B

220-250

310-330

187-227

265-295

140-160

Upper Sand

Undifferentiated
Conglomerate

Undifferentiated
Conglomerate

Undifferenliated
Conglomerate

Undifferentiated
Conglomerate

c

c

s

c

s

-

Drawdown
Recovery

Drawdown
Recovery

Drawdown
Recovery

Drawdown
Recovery

20-25

23

<1

17

21.5

-

Cooper & Jacob
Thcis

-

Cooper & Jacob
Thcis

Cooper &. Jacob
Theis

-

251
209

-

16
11

96
110

-

12.6
10.5

-

0.53
0.36

2.4
2.R

No test run, estimated well
production

No test run, estimated well
production

Includes well bore storage
correction

Includes well bore storage
correction

a

a

a

b

b
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Table 4-4
(Continued)

Well

OI-12B

OI-15B

OM9A

OI-19C

OI-22B

OI-25B

O1-26A

OI-26B

Screened
Interval

410-450

370-390

156-176

88-108

185-235

321.5-
361.5

160-200

295-345

Uthologtc Unit

Undifferentiated
Sand

Lower Sand

Undifferentiated
Conglomerate

Undifferentiated
Sand

Undifferentiated
Conglomerate

Undifferentiated
Conglomerate

Undifferentiated
Conglomerate

Undifferentiated
Conglomerate

Aquifer
Type1

C

C

C

s

c

c

s

c

Test Type

Drawdown
Recovery

Drawdown
Recovery
Recovery

Drawdown
Recovery

Drawdown
Recovery

Drawdown
Recovery

Drawdown
Recovery

Drawdown
Recovery

Drawdown
Recovery

Pumping
Rate

(gpm)

16

11.8

27.9

1.7

23.7

25.8

34

34.2

Analysis Method

Cooper & Jacob
Theis

Cooper & Jacob

Cooper A Jacob

Cooper & Jacob

Cooper & Jacob

Cooper & Jacob

Cooper & Jacob

Cooper & Jacob

Transmfsslvlty
(tt2/day)

%
110

220
240

500
760

80
70

209
131

70
90

9,600
1,650

600
830

Hydraulic
Conductivity

(«Vday)

2.4
2.8

11
12

25
38

4
4

4.2
2.6

2
2

240
41

12
17

Comments

Includes well bore storage
correction

Includes well bore storage
correction

Includes well bore storage
correction

Includes well bore storage
correction

No values recorded

Includes well bore storage
correction

Includes well bore storage
correction

Includes well bore storage
correction

Reference2

b

c

c

c

c

c

c

c

Aquifer Type: c = confined; s = semiconfined; u = unconfined; p = perched
Reference for complete description: a = EPA (June 20, 1985); b = EPA (November, 1988); c = This report, Appendix E
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Table 4-5
Hydraulic Parameters

Pico Silt Units

Well

OI-11A

OI-13B

OI-15A

OI-16A

OI-17A

01-18B

OI-25A

OI-27A

Screened
Interval

422-462

358-397

105.5-115.5

109-129

60-70

256-296

134-174

59-89

Lllhologtc
Unit

Silt

Silt

Silt

Silt

Silt

Silt

Silt

Silt

Aquifer
Type1

C

C

P

P

P

C

C

P

Test "type

Slug

Slug

Slug

Slug

Slug

Drawdown
Recovery

Slug

Slug

Pumping
Rate

(Rpm)

-

-

-

--

-

2.8

-

..

Analysis Method

Hvorslev

Hvorslev

Bouwer & Rice
Hvorslev

Bouwer & Rice
Hvorslev

Bouwer & Rice
Hvorslev

Cooper & Jacob

Bouwer & Rice
Hvorslev

Bouwer & Rice
I Ivorslev

Transmlsslvlly
(tt2/day)

0.68

0.40

0.05
0.06

0.05
0.11

0.22
0.19

3.00
4.00

0.21
0.24

0.27
0.33

Hydraulic
Conductivity

(fl/day)

0.017

0.01

0.0024
0.0025

0.0013
0.0031

0.0093
0.0078

0.10
0.10

0.0037
0.0041

0.0063
0.0078

(cm/sec)

6.0E-06

3.5E-06

8.5E-07
8.8E-07

4.6E-07
1.1E-06

3.3E-06
2.8E-06

2.6E-05
3.5E-05

1.3E-06
1.4E-06

2.2E-06
2.8E-06

Comments

Perched Zone

Perched Zone

Perched Zone

Includes well
bore storage
correction

Perched Zone

Reference

b

b

c

c

c

c

c

c

'Aquifer Type: C = confined; S = semiconfined; U = unconfined; P = potentially perched
2Reference for complete description: a = EPA (June 20, 1985); b = EPA (November, 1988); c => This report, Appendix E
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Table 4-6
Laboratory Analysis of Soil Cores Collected During Drilling of Monitoring Wells

for OH North Parcel Hydrogeology Investigation

Well

OI-1B

OI-1B

OI-7A

OI-7A

OI-7A

OI-7A

OI-7A

OI-7A

OI-7A

OI-10A

OI-10A

OI-12A

OI-12A

Approximate
Elevation of

Sample
Collection
(mean sea

level)

81

6

207

102

101.5

101

-3

-3.5

-4

294

293.5

201.5

157

Permeability
(cm/sec)

--

4.00 x Iff*

1.36 x 10'7

2.69 x 10-7

--

--

-

-

3.39 x 10"8

1.05 x 10"6

--

1.94 x 10~7

3.02 x 10'7

Cation
Exchange
Capacity

(meq/100 gins)

11.7

-

-

-

13.3

9.6

12.4

13.5

—

--

15.0

-

-

Bulk
Density
(Ibs/ft)

-

-.

101.9

108.3

--

-

-

--

110.5

108.9

-

--

-

Porosity
(%)

--

-

38.4

34.6

-

-

—

—

33.2

34.2

-

~

--

Lithology

gray clayey silt/
silty sand

n

tt

tt

n

tt

H

n

n

brown sandy
clay

H

gray clayey silt/
silty sand

H

Hydrogeologic
Unit

Pico

Pico

Pico

Pico

Pico

Pico

Pico

Pico

Pico

Lakewood/
San Pedro

Lakewood/
San Pedro

Pico

Pico

LAO63737\RR\219 056.51



Table 4-6
(Continued)

Well

OI-12A

OI-12A

OI-12A

OI-13B

OI-13B

Lakewood/
San Pedro

Unit

Approximate
Elevation of

Sample
Collection
(mean sea

level)

156.5

52

51.5

109.05

109

Permeability
(cm/sec)

_.

—

7.62 x 10"9

_.

2.10 x 10'7

1.05 x 10'6

Cation
Exchange
Capacity

(meq/100 gms)

11.5

12.4

-

7.0

--

15.0

Bulk
Density
(Ibs/ft)

..

-

—
-

106.0

108.2

Porosity
(%)

-

~

-

-

23.0

34.2

Lithology
n

«

n

• tt

n

Hydrogeologic
Unit

Pico

Pico

Pico
Pico
Pico

Pico Unit

Range

Average

7.62 x lO'9 to
3.02 x 10'7

1.49xlO'7

7.0-13.5

11.4

101.9-
110.5

106.6

23.0-
38.4

32.2

Source: Report of the North Parcel Hydrogeology Investigation, Operating Industries, Inc. (EPA, January 29, 1988, updated
November 1988).
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conglomerate at the northwest corner of the South Parcel. The hydraulic conductivity
of the conglomerate at OI-19B is 84 to 103 ft/day. Although the upper 150 feet
appears to be Lakewood/San Pedro Unit, the bottom 100 feet of the conglomerate (in
which .this well is screened) may represent a Pico sandstone and conglomerate unit
(Figure 3-7).

The thick sandstone and conglomerate sequence on the northeast comer of the South
Parcel also has a relatively high hydraulic conductivity. The conductivity measured for
OI-20A, in the top of the sequence is 50 to 157 ft/day, and the conductivity for OI-20B,
in the bottom of the sequence is 80 to 113 ft/day. The hydraulic conductivity for
OI-28B on the eastern end of the South Parcel is 20 to 169 ft/day.

43.2 PICO SANDSTONE AND CONGLOMERATE UNITS

The hydraulic conductivity of the undifferentiated Pico sandstone and conglomerate
units generally ranges from 2 to 17 ft/day. The more permeable units include those
screened by OI-19A (25 to 38 ft/day) on the northwest corner of the South Parcel and
OI-26A (41 to 240 ft/day), located west of the North Parcel.

The hydraulic conductivity of the A-Sand generally ranges from 2 to 13 ft/day and
averages 5 ft/day (Table 4-4). The listed conductivities for OI-21B (0.1 to 0.6 ft/day)
are not included in the average. These values are considered unrepresentative, since
invasion of grout into the gravel pack is suspected.

433 PICO SILT

The hydraulic conductivity of the Pico silt is 2 to 3 orders of magnitude lower than that
of the Pico sand and gravel units. The hydraulic conductivity of the Pico silt, as
measured by aquifer tests, ranges from 0.0013 ft/day to 0.1 ft/day (4.6 x 10"7 to 3.5 x
10'5 cm/sec) and averages 0.020 ft/day (6.9 x lO^ cm/sec) (Table 4-6). These values are
higher than those reported for laboratory hydraulic conductivity measurements of soil
core samples from the North Parcel (EPA, November 1988) using the falling head per-
meameter method (average 1.5 x 10"7 cm/sec), as reported in Table 4-6. The aquifer
test values represent the horizontal hydraulic conductivity over a fairly large area, while
the laboratory values for the core samples represent vertical hydraulic conductivities of
small samples. OI-18B can produce a constant 3 gpm from 40 feet of well screen
completed into the Pico silt. This demonstrates the significant potential for horizontal
movement of groundwater within the Pico silt.

Fractures within siltstone may potentially impart a significant fracture permeability.
Well-developed orthogonal fracture systems in siltstone are frequently common in
geologic environments similar to that of OIL Fractures within the Pico Unit siltstone
were observed at the surface, as described in Section 8.1.4, but were not observed at
depth in core samples. The hydraulic conductivity values measured for the siltstone
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I
from aquifer or slug tests would include the effect of fractures; therefore, fracture •
permeability of the silt appears to be low.

4.4 GROUNDWATER LEVELS AND FLOW CONDITIONS

I
I

This section includes discussion of both regional and site specific groundwater levels
and flow conditions.

4.4.1 GROUNDWATER LEVELS IN THE Oil SITE VICINITY

Groundwater level data for wells in the vicinity of OH are summarized in Table F-l •
(Appendix F). Groundwater elevations are available for the 42 monitoring wells I
installed by EPA (OI-1A to OI-29B) and 2 previously installed Oil monitoring wells
(CDD-13 and CDD-17). One water level reading is available from 5 wells owned by •
Southern California Gas Company (Burke 3, Dore 2, Monterey 39A, Schnakenberg 1, •
and 2897A). Two water level readings are available for another Gas Company well,
Drillsite 1. The readings for these wells are from late 1984 and early 1985. Current •
water levels at these wells could have changed by more than 10 feet since then based •
on water level changes in monitoring wells at the site.

The depth-to-water varies greatly around the site. In potentially perched interval wells, *
it ranges from 12 feet in OI-27A to 76 feet in OI-16A. The depth to the estimated
water table ranges from 40 feet at CDD-17 to 249 feet at OI-21B. The depth-to-water I
is generally the greatest along the southern boundary of the South Parcel (ranging from *
172 feet at OI-29B to 249 feet at OI-21B). The depth is the smallest in the northwest _
portion of the site (ranging from 40 feet at CDD-17 to 67 feet at OI-8A). |

Groundwater elevation hydrographs have been prepared for each monitoring well at .
the OH site. A complete set of hydrographs is included in Appendix F. Selected |
hydrographs are shown in Figures 4-2A and 4-2B. Of the 17 wells with more than
2 years of water level data, 9 wells show a definite upward trend in water levels over a •
period of 2 years or more (OMA, OI-1C, OI-2, OI-6, OI-7C, OI-8A, OI-9A, OI-13A, |
and OI-13B). The rise in water levels was as much as 15 feet in 5.5 years at OI-1A and
OI-2. Three wells show a downward trend in water levels over the past 2 years (OI-3, •
OI-10B, and OI-11A). The largest decline is 13 feet in OI-3. Many of the Phase I •
Investigations also show definite trends in water levels, but they may be short term.
The changes in water levels are shown in Figure 4-3. The overall rise in groundwater •
levels does not coincide with the below average precipitation experienced in the area in •
recent years and indicates that a secondary source of water may be present in the
area. The cause for the overall rise in water levels is unknown; however, irrigation in I
the nursery and developed area is one likely source of additional recharge in recent •
years. A water line near GMW-2 (Figure 3-2) has been leaking since 1988.
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The four well cluster hydrographs displayed in Figures 4-2A and 4-2B show large
groundwater elevation differences between some cluster wells completed in different
geologic units. These differences result in significant vertical gradients; as discussed in
Section 4.4.3.2.

Due to the many separate and frequently discontinuous permeable units in the Oil site
vicinity, it is not possible to directly contour the observed water levels. Therefore, lines
of equal groundwater potential (equipotentials) were contoured on each of the
hydrogeologic cross-sections utilizing available water levels for wells completed in
different units and depths. Each well's groundwater elevation was marked on the cross-
sections at the midpoint of the well screen interval, then equipotential lines were
approximated utilizing the water levels and the lithology shown on the cross-section.
The equipotentials were adjusted to account for observed vertical gradients and to
match at intersections of cross-sections. The water table was assumed to be the highest
groundwater level that was interpreted to represent the regional water table, not
perched conditions. These cross-sections, with generalized equipotential contours, are
shown in Figures 4-5 through 4-12 at the end of this chapter.

A map of estimated water table contours (Figure 4-4) was prepared by contouring the
intersection of the equipotential lines and the estimated water table shown on the
cross-sections. The estimated water table contours represent generalized hydraulic
gradients for flow directions, but may not be representative of actual gradients within
specific hydrogeologic units.

4.4.2 GROUNDWATER FLOW IN THE Oil SITE VICINITY

The estimated water table contours in Figure 4-4 indicate that groundwater flows away
from the Oil site in nearly all directions. A north-south flow divide runs northeast
through the center of the South Parcel. An east-west flow divide trends northwest
across the eastern end of the site. Groundwater from the southern half of the South
Parcel flows to the south and southwest into the Central Basin. Based on limited data,
groundwater on the east end of the South Parcel appears to flow to the northeast, east,
and southeast. Groundwater from the northern half of the South Parcel and from the
North Parcel flows away from the site to the west towards the Central Basin or to the
east and, to a lesser degree, northeast towards the San Gabriel Basin.

A "mound" of groundwater appears to be present along the southwestern boundary of
the South Parcel. High water level elevations are observed in OI-3, OI-5, OI-15A,
OI-18B, OI-19A, and OI-19C along this boundary. The groundwater elevation contours
of the mound must close, so they have been assumed to extend into the landfill. The
contours of the mound, as displayed in Figure 4-4, intersect the base of the landfill,
implying that the base of the landfill is saturated, as discussed in Section 8.1.1. If the
mound contours close outside of the landfill, then groundwater flows both away from
and into the landfill as indicated.
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The mound suggests a secondary source of water along the landfill perimeter, which
may be the landfill itself. As discussed in Section 6.4, the majority of observed
groundwater contamination at the site occurs in the shallow wells adjacent to the site in
the area of the mound. This corner of the site is the location of the greatest amount of
liquid disposal and previously observed leachate seeps. A second potential source of
water is reportedly a leaking buried water pipe at the at the western boundary of the
site near OI-5.

Groundwater elevations from the new wells installed on the east end of the site
(OI-20A, OI-20B, OI-21B, OI-22B, and OI-28B) appear to confirm that flow below this
end of the site is predominantly easterly towards the San Gabriel Basin. Previous M
reports (EPA, October 12, 1988 and EPA, November 1988) had suggested flow in this |
direction, but insufficient data existed to verify the flow direction.

The presence of surface outcrops of Pico Unit siltstone, approximately 1,600 feet |
northeast of the North Parcel (Plate 2), indicates that Pico siltstone occurs at shallow
depth on the northeastern boundary of the North Parcel. This conclusion is supported •
by Cross-Section H-H' (Figure 3-10), which shows that the contact of the I
Lakewood/San Pedro Unit and the Pico Unit siltstone is above the water table at
OI-11A. At OI-10A,B, which is located directly north of the North Parcel, the •
Lakewood/San Pedro Unit is once again saturated (Figure 3-9). This information •
indicates that due to the much greater hydraulic conductivity of the Lakewood/San
Pedro Unit than the Pico Unit, groundwater flow from the eastern half of the North •
Parcel and the northeastern portion of the South Parcel would be primarily to the east. •
Groundwater flow to the northeast would be impeded by the presence of the siltstone.

4.43 LOCAL HYDRAULIC GRADIENTS *

The estimated water table contour map (Figure 4-4) was used to estimate average hori- •
zontal hydraulic gradients in the site vicinity. Water levels from wells within the same
unit were used to calculate gradients, if possible (e.g., A-Sand). Differences in _
groundwater elevations from individual wells at cluster sites were used to calculate g
vertical hydraulic gradients.

4.43.1 Horizontal Gradients J

The horizontal gradients are fairly consistent away from the mound on the western end •
of the South Parcel. The gradients are 0.09 to the south and southwest. The gradients |
are generally lower in other areas of the site. On the eastern side of the site, gradients
are 0.05 to the northeast, 0.02 to the east, and 0.06 to the southeast. The gradients to •
the northwest and west, away from the site, are 0.06 and 0.08, respectively. The |
gradient towards the southwest in the A-Sand beneath the southern side of the site is
approximately 0.01. The estimated flow velocities in the different units in various •
locations around the site are discussed in Section 4.4.5. I
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4.43.2 Vertical Gradients

Vertical gradients have been calculated at each well cluster (excluding perched interval
wells) using June 8, 1990 water levels. The calculated gradients are shown in
Table 4-7. Both upward and downward gradients are observed at the site. The well
clusters and vertical gradients are shown on the water level contour map (Figure 4-4).
The downward gradient at OI-2 and OI-15B is very high (up to 0.82). Although the
vertical gradient is very high at this location, the intervening siltstone strata greatly
reduce vertical flow rates. In general, downward gradients are present at the hilltop
locations and upward gradients are present at the base of the hill.

Table 4-7
Vertical Gradients

Well Cluster
2

2

2

10

12
13

19
20
25

26

Wells

OI-2 and OI-3

O1-2 and OI-15B

OI-15B and OI-3

OI-10A and OI-10B

OI-12B and OI-12C
OI-13B and OI-13C

OI-19A and OI-19C
OI-20B and OI-20A
OI-25B and OI-25A

OI-26B and OI-26A

Vertical
Gradient

0.42

0.01

0.82

0.20

0.18

0.13

0.14
0.03
0.06

0.18

Direction

Down
Down

Down

Up
Down
Down

Down
Down

Up

Up

Upward gradients are present at well clusters OI-10, OI-25, and OI-26. These clusters
are all located in the northwest portion of the site or site vicinity. These widely varying
vertical gradients can be explained by the equipotential lines on the cross-sections
(Figures 4-5 through 4-12).

4-33

LA063737\RR\219 019.51



4.4.4 ALTERNATIVE INTERPRETATION OF SHALLOW WATER LEVELS
AT SITE PERIMETER

In an effort to better characterize the presence of potentially perched zones along the B
western and southwestern perimeter of the South Parcel, water level data from air dike
and leachate collection wells were plotted on hydrogeologic cross-sections along with •
the water levels from all other groundwater monitoring wells. The locations of the B
cross-sections are shown in Figure 4-13. The Hydrogeologic Cross-Sections I-I', J-J',
and K-K' are shown in Figures 4-14, 4-15, and 4-16 at the end of the chapter. B

The air dike wells are small diameter wells that are used to inject compressed air into
the subsurface along the site perimeter to produce a pressure barrier that inhibits B
landfill gas migration. Water levels were taken inside the air dike wells during •
February 12-14, 1990. The wells had been operating at approximately 1 pound per
square inch (psi) pressure since July 17, 1989. One well at a time was disconnected I
from the system to measure the water levels and sound the bottom of the well. The air ™
in the air dike system is relatively dry, because it passes through a compressor and
cooler. B

Liquid levels were also obtained from leachate collection wells in the Iguala Park area. _
The water levels were taken on August 31, 1990. I

The water levels measured in the air dike and leachate collection wells are generally •
consistent with the levels measured in the shallow groundwater monitoring wells gj
(OI-18A, OI-27A, OI-4 on Section I-I'; and OI-4, OI-16A, and OI-17A on Section J-J').
Water levels for wells completed into the Pico silt also seem to be consistent with those •
completed into the Lakewood/San Pedro Unit, indicating that water at the base of the |
Lakewood/San Pedro is not simply perched on top of the silt.

On Section I-F a series of wells with overlapping well screen intervals suggests that the B
Pico silt may be fully saturated and that the water levels in the Lakewood/San Pedro
Unit represent the water table. Based on this interpretation, a mound of groundwater •
exists along Cross-Section I-F with an elevation of approximately 460 fasl, an elevation B
approximately 100 feet higher than that estimated from the deeper monitoring wells.
This interpreted water table dips downward at the southwest corner of the landfill, B
indicating flow to this location. This higher interpreted water table would indicate a B
greater rate of water flowing into the mound.

Similarly, on Cross-Section J-J', the water levels in air dike and leachate collection wells ™
are reasonably consistent and indicate that the water table may be from 60 to 160 feet
higher than that based on the interpretation of water levels from the deeper wells. B
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The variability of the water levels may be the result of uneven flow within the siltstone,
different rates of groundwater, leachate inflow at different locations, or a variable
saturated-unsaturated sequence.

Hydrogeologic Cross-Section K-K' (Figure 4-16) extends into the landfill and shows the
relationship between observed leachate levels in the landfill and groundwater levels
adjacent to the site. A complete description of the leachate levels observed in wells
S-GITP-1, S-GITP-2, S-GITW-1, S-GITW-2 and S-LSW-1 is provided in Section 5.3.1.
The variable leachate levels within the landfill and the lack of horizontal continuity of
these levels suggests a flow system within the landfill that is mostly unsaturated, with
discontinuous perched leachate on the intermediate soil cover layers. The leachate
levels within the landfill are sufficient to provide the hydraulic head needed for
leachate discharge at the site perimeter.

This alternative interpretation would significantly effect estimates of groundwater flow
directly adjacent to the site, but would not change the overall interpretation of regional
groundwater flow from the Oil site.

4.4.5 REGIONAL GROUNDWATER FLOW

The Los Angeles County Department of Public Works (LACDPW) collects water level
data from wells throughout the San Gabriel and Central Basins. Wells that are located
within 3 miles of the Oil site and have recent (post-1985) water levels are shown in
Figure 4-17 at the end of the chapter. Aside from the Southern California Gas
Company wells, there are very few data points within 1.5 miles of the Oil site.
LACDPW prepares annual regional water level contour maps for the San Gabriel and
Central Basins." Figure 4-17 shows the regional contours modified from the Fall 1986
LACDPW Contour Maps. The LACDPW contours do not extend into the Montebello
Hills where Oil is situated. LACDPW treats the series of hills between the San
Gabriel and Central Basins as a no-flow boundary based on CDWR's (1961, 1966)
categorization of these hills as nonwater-bearing. Therefore, groundwater level
contours in the groundwater basins are drawn perpendicular to the Montebello Hills on
the LACDPW maps. For Figure 4-17, the Fall 1986 contours were modified near the
base of the hills using water level data from wells in the Central and San Gabriel
Basins and the water levels in the Oil site vicinity.

The water level contours indicate that the gradients flatten considerably from the base
of the hills into the adjacent groundwater basins. In the Oil site vicinity, groundwater
flow from the Oil site towards the San Gabriel Basin is expected to occur
predominantly to the east within the Lakewood/San Pedro Unit and to a lesser degree
to the northeast within the Pico Unit siltstone. Based on very limited water level data
in this portion of the San Gabriel Basin, groundwater would continue moving to the
east towards Whittier Narrows or northeast towards a pumping center in the San
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Gabriel Basin. Groundwater flow from the site towards the Central Basin is generally
towards the west and southwest, away from Whittier Narrows.

4.4.6 ESTIMATED GROUNDWATER FLOW VELOCITIES

The average groundwater flow velocity in various units at different locations around the
site was estimated based on the horizontal gradients discussed in Section 4.4.3.1,
estimated porosities of 25 percent in the conglomerate and 32 percent in the silt,
(Table 4-6) and hydraulic conductivities from wells in the particular area and lithologic
unit (averaged from Tables 4-3, 4-4, and 4-5). Estimated groundwater flow velocities
are presented in Table 4-8.

Groundwater flow velocities in the Lakewood/San Pedro Unit range from 0.6 ft/day to
8 ft/day. Pico siltstone velocities range from 0.002 to 0.03 ft/day. The highest estimated
flow velocity is 28 ft/day between OI-19B and OI-26B to the northwest away from the
South Parcel. This high value is primarily the result of the high hydraulic conductivities
observed in OI-19B (94 ft/day) and OI-26A (141 ft/day). The high hydraulic gradient
(0.06) between OI-19B and OI-26A is not consistent with the high average hydraulic
conductivity for these two wells. This suggests that the hydraulic continuity between the
two wells may be interrupted by a low-conductivity layer. The actual flow velocity may _
be less if limited continuity exists between the units screened by these two wells. •

The observed hydraulic gradient is the highest directly adjacent to the site due to its •
hilltop location. The hydraulic gradient flattens considerably away from the site. |
Therefore, groundwater flow velocities would decrease significantly within the Central
or San Gabriel Basin. For comparative purposes, the average groundwater velocity in •
the San Gabriel Basin is 1.4 ft/day (EPA, August 8, 1989). I
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Table 4-8
Estimated Groundwater Flow Velocities

Hydrogtologic
Unit

Lakewood/
San Pedro

Lakewood/
San Pedro

Pico

Lakewood,'
San Pedro

Undifferentiated
Pico

Conglomerate

Pico Siltstone

Lakewood'
San Pedro

A-Sand

Pico Siltstone

Pico Siltstone
(Perched)

k
Average Hydraulic

Conductivity
(ft/day)

8.25a

117b

3.0C

2.3d

0.014e

98.2f

4.8?

0.10h

0.0061

i
Gradient

.08

.06

.05

.05

.05

.02

.01

.09

.09

e
Porosity

.25

.25

.25

.25

.32

.25

.25

.32

.32

V
Average Linear
Groundwater
Flow Velocity

(ft/day)

2.6

28

0.6

0.5

0.002

8

0.2

0.03

0.002

Direction and Location

West from North Parcel

Northwest from South
Parcel

Northeast from North
Parcel

Northeast from North
Parcel

Northeast from North
Parcel

East from North Parcel

Southwest along southern
boundary

West and Southwest from
western "mound"

West and Southwest from
western "mound"

aAvg. of 1 A, 1C
bAvg. of 26A, 19B
cAvg. of 12C, 13A
dAvg. of 12B, 22B
eAvg. of 11 A, 13B
fAvg. of 20A, 20B, 28B
SAvg. of 2, 14C, 17B, 23B, 29B
hOI-18B
|Avg. of 16A. 17A, 27A
JAvg. linear groundwater velocity, V = ki

6
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Section 5
WASTE CHARACTERIZATION

The potential for groundwater contamination at the Oil site is dependent on the
hydrogeology of the site and the quantity, location, and chemical content of disposed
wastes. This chapter summarizes waste types, locations, and quantities, disposal
methods and locations, and the occurrence and chemical composition of two potential
sources of groundwater contamination: leachate and landfill gas.

5.1 DISPOSAL METHODS AND AREAS

5.1.1 HISTORICAL DISPOSAL OPERATIONS

Prior to 1946, the Oil site was a sand and gravel quarry. Disposal operations at the
Oil Landfill site began in October 1948 when the Monterey Park Disposal Company
(MPD) leased 14 acres from Henry H. Wheeler. An operations agreement between
the City of Monterey Park and MPD provided that MPD would operate a municipal
landfill on behalf of the City.

The landfill reverted to private ownership by Oil in early 1952 when zoning variances
for operating the landfill were not obtained by MPD. The site expanded to 218 acres
as additional Wheeler property was obtained in 1953 and again in 1958.

The California Regional Water Pollution Control Board No. 4, Los Angeles Region
(CRWPCB) first permitted disposal of liquids at the site in October 1954, (Resolution
No. 54-15). The site was permitted as a Class II-l waste site. It was permitted to
accept Group 2 wastes (ordinary household refuse, decomposable organic refuse, and
selected scrap metal), Group 3 wastes (nondecomposable inert solids), and various
liquid industrial wastes, including paint sludge, acetylene sludge, and refinery tank
bottoms (leaded). Permitted liquids were to be deposited only in virgin soil and not
distributed over refuse. The board's resolution noted that liquid industrial wastes had
been previously accepted for disposal along what was then the south boundary of the
landfill. In 1956, CRWPCB modified the permit to allow mixing of liquid wastes at the
moving face of the landfill, provided that there would be no ponding within or around
the deposited refuse (Resolution No. 56-25).

In 1959, Oil Landfill was permitted by the CRWPCB to dispose of specified semiliquid
wastes with the refuse limited in quantity to 10 gallons per cubic yard of refuse
(Resolution No. 59-9). The semiliquid wastes were to be immediately mixed with
refuse in a manner to prevent runoff to adjoining areas.
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I
The state of California purchased 28 acres for the construction of the Pomona Freeway I
(completed in 1964), which separated the site into a 45-acre North Parcel and a
145-acre South Parcel, In August 1975, the Monterey Park City Council adopted _
Resolution 78-76, which eliminated solid waste disposal, other than clean soil, on the I
North Parcel and a 15-acre area in the northwestern section of the South Parcel. Thus,
after 1975, solid waste disposal was limited to a 130-acre section in the South Parcel. —

The height of the landfill was first limited to 540 feet in 1957 (Los Angeles County
Zoning Board Zone Exception 29711-1) based on the height of the surrounding hills. •
To account for the loss of the 60 acres eliminated from the waste disposal, the city of |
Monterey Park increased the height limit to 605 feet in June 1975. The height limit
was again increased to 640 feet in August 1975 with the adoption of resolution 78-76. •

In March 1976, the Los Angeles Regional Water Quality Control Board (LARWQCB)
formerly the CRWPCB, limited disposal of liquids to a 32-acre area in the western •
portion of the South Parcel (Order No. 76-30), as shown in Figure 5-1. This order I
allowed Oil to mix liquids with solid refuse at a ratio of 10 gallons per cubic yard; the
ratio was increased to 20 gallons per cubic yard in September 1976 with Order 76-133. •
Leachate generated at the site was collected and redisposed back onto the working face •
of the landfill.

In 1982, leachate was observed seeping offsite (LARWQCB, 1984). •

Oil ceased accepting hazardous liquid waste in January 1983 and all liquid waste in I
April 1983. A leachate collection system was installed to collect leachate seeping form *
the landfill. Collected leachate was disposed of by mixing it with incoming refuse
(LARWQCB, 1984). The California Department of Health Services (CDHS) classified |
leachate generated at the site as hazardous and prohibited redisposal effective October
1984. Violations of operations, maintenance, and disposal practices were noted by local _
and federal agencies during 1978 to 1983. Borings drilled by Pacific Soils Engineering, g
Inc. (1978) at the interior flare station (FS2) plant location indicate the presence of
refuse in the northwest corner of the South Parcel, the area excluded from waste .
disposal per Resolution 78-76. Chevron (1985) data verify the presence of waste |
beyond the east boundary of the South Parcel.

Liquid disposal wells were located in the southeast corner of the South Parcel, in an |
area where leachate seeps had occurred (Figure 5-1). There are no records available
that document disposal practices at these wells (EPA, October 10, 1988). •

5.1.2 LANDFILL DEVELOPMENT

The landfill appears to have developed in six basic stages (EPA, June 1988). The •
approximate areas associated with these stages are shown in Figure 5-2.

5-2

LAO<S3737\RRV219 014.51

I

I



City of Monterey Park

\
Facility

LIQUID WASTE DISPOSAL SITE
(RWQCB order -#76-133)

City of Montebello

SOUTHERN CALIFORNIA
GAS CO

SOURCE: U.S. ERA. Interim Leachate
Management Feasibility Study Report
for the Oil Landfill Site. Prepared by
Camp Dresser and McKee. DECEMBER 1987

IGUALA
PARK

LEGEND

Areas of Leachate Seeps

Migration to Offsite Properties

200 0 200 40O 900

SCALE IN FEET

FIGURE 5-1
LOCATION OF LEACHATE SEEPS AND
PERMITTED LIQUID DISPOSAL AREA
Oil SITE. MONTEREY PARK, CALIFORNIA
PHASE 1 HYDROGEOLOGY INVESTIGATION



fibo 3000 35*00'
SECTION A-A'

• YEAR 1968 •'

5oo"~iboo 1500" ?obo ?$"oo a

SOURCE: ERA (JUNE 1988)

\
"l500"20b6 2500 9000
• CCTION A-A'

500 "tbocTTsoo 'so
fCCTIOH A-V

FIGURE 5-2
LANDFILL DEVELOPMENT (PAGE 1 OF 2)
Oil SITE. MONTEREY PARK. CALIFORNIA



500 lobo 1500 5000 S500 3000 5*00 ""

SECTION A-A'

500 1000 1500 ?000 3500 3000 350O

•ICTION A-A'

500 1000 ISOO 5000 2500 3000 1*00

JECIIOK A-A'

5<ki'~iobo 1500 7o6cr'?5bb acioo 3500"
CCTION A-A*

SOURCE: ERA (JUNE 1988)

FIGURE 5-2
LANDFILL DEVELOPMENT (PAGE 2 OF 2)
Oil SITE. MONTEREY PARK, CALIFORNIA



I
Landfilling operations began in 1948 by filling existing natural canyons with refuse. The •
canyons are shown on the map of predevelopment topography (Figure 5-3). |
Figures 5-4, 5-5, and 5-6 are aerial photos of the site vicinity from 1949, 1960, and 1968,
respectively. This early filling occurred in the area presently occupied by a portion of •
the Pomona Freeway and north-central portions of the South Parcel (Figures 5-2 I
and 5-4). Caltrans subsurface information, collected in 1955 and 1957 as part of the
investigation for the Pomona Freeway, verified the reported early canyon filling. In •
addition, Caltrans' (January 31, 1964) materials report for construction of the Pomona •
Freeway indicates that approximately 170,000 cubic yards of refuse within the freeway
alignment were excavated and redeposited on the north side of the South Parcel. I

Cut and cover filling operations began in the early 1950s. Excavated soil was tem-
porarily stockpiled for use as intermediate landfill cover during filling. By 1958, South •
Parcel filling had occurred over an approximate 25-acre portion of the central part *
("neck") of the parcel to an elevation of approximately 500 feet above sea level (fasl).
This early filling established a north-facing fill slope; subsequent filling expanded the I
landfill to the south, east, and west by sequentially excavating and covering wastes with
native soils. _

Between 1958 and 1960, filling continued in the neck portion of the parcel. The area
of filling increased to approximately 50 acres and to an elevation of 540 feet. _

Between 1960 and 1968, the landfill continued to expand to the east and south. By
1968, filling reached the southern boundary of the eastern half of the South Parcel, and •
expanded nearly to the eastern parcel boundary (Figures 5-2 and 5-6). The elevation |
of the top of the landfill remained at approximately 540 feet in 1968.

Between 1968 and 1970, the landfill was expanded toward the west, and waste was I
deposited in a narrow strip along the eastern boundary of the South Parcel. The land-
fill operations during this period included filling a portion of the adjacent Chevron •
property (east boundary) that had experienced a slope failure in 1964. The maximum I
landfill elevation remained at approximately 540 feet during this period.

Between 1970 and 1973, the landfill was expanded toward the west and encompassed •
the Livingston Rock and Quarry Company quarry area, while maintaining a maximum
elevation of approximately 540 feet. I

Between 1973 and 1977, landfilling operations expanded to the western boundary of the
parcel and, after the permitted elevation was increased in 1975, operations raised the I
top of the landfill to an elevation of approximately 600 feet. Prior to the permitted
elevation increase in 1975, portions of the eastern half of the landfill received quantities _
of soil cover materials in preparation for closing operations; these cover materials were |
reportedly buried by waste as the landfill was raised to the new height limit.
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Between 1977 and 1982, landfilling continued primarily along the western boundary of
the parcel and across the landfill top (filling from east to west to an elevation of
approximately 620 feet).

Between 1982 and 1984, the landfill was raised to an average elevation of approxi-
mately 640 feet. In addition, soil cover materials were imported to allow regrading and
cover on the slopes. Landfilling operations ceased in 1984.

5.2 WASTE TYPES AND QUANTITIES

Records of the mass of refuse accepted at the site begin in 1976. The types of waste
permitted for disposal at the Oil site from 1976 to 1985 are listed in Tables 5-1
and 5-2.

Estimates of the yearly receipt of refuse from 1948 through 1986 are given in
Table 5-3; graphical representations of cumulative landfill volume increases are shown
in Figure 5-7. The mass of waste disposed prior to 1976 was estimated by first
determining the volume of waste placed between 1948 and 1976, and multiplying by
estimated inplace density factors (EPA, June 1988). A range of tonnages is presented
since a range of inplace densities was used for two of the time periods. The total
estimated volume and mass of refuse landfilled at Oil over specific time periods is
summarized in Table 5-4.

The mass of refuse disposed of during each year of operation was estimated using truck
counts, a limited amount of scale data, a series of topographic maps, empirically
derived correction factors, and estimates of inplace density. More than three-fourths of
the refuse was landfilled before 1974, prior to the period for which truck counts and
delivered weight were recorded. The depth of cut at the landfill, which served as the
base for volume calculations, was determined for a majority of the site, but estimated
for a number of areas.

Liquid wastes were disposed of at the Oil site throughout its history. More than
300 million gallons of liquids are recorded as having been disposed between 1976 and
1983. Liquids were excluded from the refuse mass calculations. The presence of
moisture in refuse increases the landfill gas (LFG) generation rate and facilitates the
production of leachate. In addition, due to the hazardous nature of the liquid wastes
disposed of at Oil, they represent a potential source of the hazardous constituents
present in the leachate and LFG at OIL

Figure 5-8 shows the elevation of the base of the landfill in the South Parcel and the
thickness of the waste in both the North and South Parcel. The base of the landfill is
excavated below the elevation of the site boundary. The thickness of solid waste in the
South Parcel averages from approximately 200 to 325 feet. In the western half of the

5-15

LAO63737\RR\219 014.51



I
Table 5-1 I

Generic Wastes Disposed at Oil from 1976 to 1984 *

5-16
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Natural earth
Rock, sand, and gravel
Paving fragments
Concrete
Brick
Plastic and plaster products
Steel mill slag
Clay base rotary mud
Mud cake from oil field sumps •
Street sweepings •
Glass
Asbestos fiber and products therefrom •
Metals and metal products except magnesium and its alloys •
Paper and paper products including roofing and tar paper
Cloth and clothing •
Wood and wood products *
Lawn clippings, sod, and shrubbery
Cold ashes I
Manufactured rubber products ™
Solid plastic products
Paint sludge received from water-circulating paint spray I

booths not transported in vacuum tanks
Rotary drilling mud from oil field drilling operations _
Cleanings from production tanks I
Acetylene sludge
Sludge from automobile wash racks and steam-cleaning products _
Mud and water from laundries I
Liquid latex waste
Ceramic, pottery, and glaze wastes •
Lime and soda water |
Paint sludge recovered from water circulated in paint spray
Water containing not more than 0.5 percent molasses •
Market refuse |

Not acceptable for disposal: spent acid waste; spent caustic waste; common •
chemically stable salts from manufacturing or industrial processes; and market refuse, |
except in limited quantities.

Source: U.S. Environmental Protection Agency. Interim Leachate Management |
Feasibility Study Report for the Oil Landfill Site. Prepared by Camp
Dresser & McKee Inc. December 30, 1987. •

I
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Table 5-2
Generic Liquid Wastes Disposed at Oil from 1976 to 1984

(Percent figures are approximate values based on general descriptions appearing on
Oil Monthly Reports to the LARWQCB)

Mud and water . . . . . .
Mud, water, and oil ...
Drilling mud . . . . . . . .
Tank bottom . . . . . . . .
Latex wastes . . . . . . . .
Paint sludge . . . . . . . . .
Coolant . . . . . . . . . . . .
Carbon black and water
Remaining generic types

. 60%

. 12%

. . 4%

. . 6%

. . 2%

. . 2%

. 1.5%

.. 1%
11.5%

Alkaline solution
Aluminum sludge and flocculent
Animal fat and water
Asbestos pulp and water
Asphalt and water
Brake fluid
Brine
Burnishing media
Burner (baghouse) dust
Carpet material and water
CAT CR catalyst
Caustic soda
Caustic solution
Cement and water
Ceramic glaze
Cleaning compound
Coconut
Corn syrup
Creosote
Dairy wastes
Diamogion silica
Dough and water
FCC fines and water
Fiber glass
Film gelatin

Lint and water
Liquor
Metal dust and water
Mineral water
Molasses and water
Nickel, copper, and water
Oxides (Al, Pb, Si, Zr)
Organic wastes
Perlite
Petroleum industry sludge
Plastic dust
Polymer sludge
Rain water
Resin, PVC, and water
Rouge and water
Rust sludge
Sand and water
Sawdust and water
Setting basin sludge
Slurry
Soap and water
Sodium silicate
Starch and water
Stretford solution
Sulfur fines in water
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I
Table 5-2 |

(Continued)

I
Filter clay Tank sludge
Fish and water Tar pit sludge m
Food-processing wastes Tile glaze 8
Glass dust and water Waste paper
Glue and water Waste water •
Grease waste and water Wax (polishing compound) •
Ink and water and water
Lime and water Welding flux •

Source: U.S. Environmental Protection Agency. Interim Leachate Management •
Feasibility Study Report for the Oil Landfill Site. Prepared by Camp •
Dresser & McKee Inc. December 30, 1987.
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Table 5-3
Oil Yearly Receipt of Refuse

Year
1948

1949

1950
1951

1952

1953
1954
1955
1956

1957
1958

1959

1960
1961

1962
1963
1964

1965
1966

1967

1968

1969

1970

Higher Estimate (1C6 tons)

Cumulative
0.0

0.2

0.4
0.6

0.9

1.3
1.6

2.0

2.5

3.1
3.9

4.8

5.8
6.9

8.3
9.8
11.3

12.8

14.4

16.0

17.5

19.0
20.5

Annual
-

0.2

0.2
0.2

0.3

0.4
0.3
0.4
0.5

0.6
0.8

0.9

1.0

1.1

1.4

1.5

1.5

1.5

1.6

1.6

1.5

1.5

1.5

Lower Estimate (106 tons)

Cumulative
0.0

0.2
0.4

0.5

0.7
0.9
1.2
1.5
1.8

2.0
2.5

3.0

3.5
4.1

5.0
6.0
7.0

8.2
9.3

10.4

11.5

12.5
13.6

Annual
-

0.2
0.2

0.1

0.2

0.2
0.3
0.3
0.3

0.2

0.5

0.5

0.5
0.6
0.9

1.0

1.0
1.2
1.1

1.1

1.1
1.0

1.1
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Table 5-3
(Continued)

Year
1971

1972

1973
1974

1975
1976
1977
1978

1979
1980
1981

1982

1983
1984

1985

1986

Higher Estimate (ID6 tons)

Cumulative
22.0

23.5
24.9

26.2
27.1
27.9

28.5

29.0

29.4

29.7

30.0

30.3

30.5

30.7

30.8

30.8

Annual
1.5

1.5
1.4
1.3

0.9
0.8
0.6
0.5

0.4

0.3

0.3

0.3

0.2

0.2

0.1

0.0

Lower Estimate (106 tons)

Cumulative
14.8

15.7
16.6

17.5
18.3
19.1

19.7
20.2

20.6

20.9
21.3
21.6

21.8
22.0

22.0

22.0

Annual
1.2

0.9

0.9
0.9

0.3
0.8
0.6
0.5

0.4

0.3

0.4

0.3

0.2

0.2

0.0

0.0
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Table 5-4
Estimated Mass of Refuse Disposed at Oil

Period
1948 - 57
1957 - 74

1974 - 80

1980 - 83

1983 - 86f

Recorded
Refuse

Delivered
(106 tons)

N/A
N/A
3.46d

0.89

0.15

Change in
Landfill

Volume*
(1C6 yd3)

+3.4

+24.8

+6.5

+ 1.2

-0.1

Estimated Refuse
Volume1* (10* yd3)

3.4
25.7

6.9

1.4
0.2

Estimated
Inplace Density

(lb/yd3)
1,200 - 1,800C

1,200 - 1,800°

l,000e

l,300e

l,500e

Landfilled Tonnage
(106 tons)

2.0- 3.1
15.4 - 23.1

3.5

0.9
0.2

22.0 - 30.8

"Calculated by Intergraph program using contour maps.
blncludes adjustments for volume lost by biodecomposition and excludes cover.
°Estimated from limited field measurements and literature values.
dMass of refuse delivered between 1974-80 was established from weight data and truckload data converted to
weight,

Calculated for comparative purposes. Derived from known mass and estimated refuse volume,
topographic maps for 1983 and 1986 were used in the volume estimate, but filling actually ended in 1984.
N/A = not available
Source: EPA Operable Unit Feasibility Study for Landfill Gas Migration Control (Public Comment Draft).
Prepared by CH2M HILL. June 1988.
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South Parcel, the base of the landfill (elevation 300 feet) is approximately 180 feet
lower than the elevation of the surrounding landfill perimeter. The total thickness of
solid waste at that location is approximately 325 feet.

Previous investigations indicate that the western portion of the North Parcel contains
11 acres of solid waste ranging in depth up to 55 feet (EPA, March 4, 1988). The
landfill is covered by 1 to 15 feet of silty sand, although most of the cover material is
1 to 3 feet thick. The total volume of refuse, cover, and fill material is 400,000 yards
(EPA, March 4, 1988).

5.3 LEACHATE

Leachate within a landfill is generated by the contact of water with refuse and other
disposed wastes. The potential sources of water include disposed liquid wastes,
infiltrating rainfall and irrigation water, groundwater underflow, and the initial moisture
content of refuse. This section describes the occurrences of leachate and the chemical
composition of leachate at the Oil Landfill.

53.1 LEACHATE OCCURRENCES

Leachate was noted on the landfill surface at various times from 1978 to 1986. During
this time period, seeps were observed issuing from the landfill slopes along the west
and southwest perimeter of the South Parcel (Figure 5-1). Leachate has also been
observed in wells, probes, and piezometers installed in the landfill or around its
perimeter.

53.1.1 Leachate Collection System

A leachate collection system (LCS) has been installed around a portion of the South
Parcel perimeter. Construction of the LCS began in 1980. The LCS collects leachate
from the shallow portions of the landfill through a series of french drains, collection
trenches, wells, and sumps. The LCS is broken down into 5 areas called Areas I, II, III,
IV, and V. The 5 areas, shown in Figure 5-9, are divided by location.

The Area I LCS (Figure 5-9) was originally installed to eliminate surface seepage from
the upper portions of the slopes along the south perimeter of the eastern end of the
South Parcel. The system consists of shallow french drains leading to 36-inch disposal
borings drilled into dry trash at depths ranging from about 30 to 95 feet (Oil Landfill
Work Defendants, October 2, 1989). The borings carry any liquids collected back into
the landfill. At the base of the slope, as part of the toe buttress, leachate collection
pipes and three 1,000-gallon storage tanks were installed to intercept leachate moving
past the site boundary. No leachate has been detected in these tanks since their
installation in 1987 (Oil LandfUl Work Defendants, October 2, 1989).
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system, located southwest of the tanks, tiows to a 20 foot deep, 36-inch
dumeter unllned sump. Leachate from the sump is pumped to Sump A.
Leachatc in Sump A is pumped to three 20,000 gallon aboveground Baker
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A network of frertch drains discharge to Sump D. Liquids are pumped from
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The LCS in Area II (Figure 5-9) was originally installed to control offsite leachate
seepage near the landfill toe along the southeast perimeter of the South Parcel. The
Area II LCS consists of eight leachate extraction wells, known as the Iguala wells. The
Iguala wells extend through 10 to 15 feet of refuse and into native silt to total depths of
about 80 feet. The wells are spaced at approximately 100-foot intervals along the
southern edge of the South Parcel. Leachate is pumped from these wells to Sump A in
Area HI.

The LCS in Area III (Figure 5-9) was originally installed to eliminate surface seepage
conditions along the southwest tip of the Southwest Parcel. The Area III LCS consists
of a series of shallow (less than 5 feet below surface) gravel filled trenches, some with
perforated PVC pipe, which drain by gravity to Sump A. Sump B is also located in
Area III (Figure 5-9) and receives leachate from a system of shallow french drains
situated between Sump A and the landfill boundary.

The LCS in Area IV (Figure 5-5) consists of a series of shallow french drains that feed
Sump D. Sump D was reconstructed in 1988 and now consists of a 36-inch-diameter
concrete vault, which is 40 feet deep and fitted with three 6-inch PVC casings. Area IV
also has four inactive leachate collection wells. The four wells have been reported to
contain an oily liquid ranging in depth from 35 to 50 feet (Oil Landfill Work
Defendants, October 2, 1989).

The LCS in Area V was installed to control surface seeps along the northwest
perimeter of the South Parcel. The LCS in this area consists of shallow french drains
leading to two disposal borings that terminate approximately 100 feet into the trash.

53.1.2 Leachate Collection Rates

Leachate collected at the Oil site between 1981 and 1984 was returned to the landfill
without treatment by mixing with incoming solid wastes. Initially, approximately
30,000 gallons of leachate were collected and recycled each day. Offsite leachate treat-
ment and disposal began in October 1984. Leachate collection decreased to approxi-
mately 18,000 gallons per day at this time. Since offsite disposal began, the rate of
collection has declined fairly steadily. Rates declined from the 18,000 gallons per day
in October 1984 to about 5,000 gallons per day in August, 1986. The rate of leachate
collection in the LCS during 1990 has ranged from approximately 2,400 to 3,000 gallons
per day. This value does not include anticipated increases from recent improvements
to the Iguala wells. The Iguala wells are expected to produce a combined flow of
1,500 gallons per day when new pumps are installed in nine wells (OH Landfill Work
Defendants, June 22, 1990). However, some of this increase may be offset by lower
production rates in other areas induced by the installation of final cover in areas with
shallow french drains.
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I
Quantities of deep leachate are unknown. Pumping rates for deep leachate wells •
recently installed into the landfill range from 0.5 to 4 gpm (Oil Landfill Work
Defendants, June 22, 1990). This would result in each well producing from about 720 I
to 6,000 gallons per day. However, the long-term production capacity of these deep ™
wells has not been tested. These wells are described in more detail in the following
section. I

53.1.3 Leachate Levels «

The PRPs installed 5 wells into the refuse on the western portion of the South Parcel
in December 1990. The location of these wells (S-LSW-1, S-GITW-1, S-GITW-2, —
S-GITP-1, and S-GFTP-2) as shown in Figure 5-10. |

Well S-LSW-1 was installed to provide deep leachate to the pilot leachate treatment •
plant. The elevation of the top of the screened interval is 425 fasl. The top of the g
leachate column is about 100 feet above the top of the screen at an elevation of
525 fasl. Leachate samples were collected for chemical analysis and drawdown and m
recovery tests have been completed at this well. Short-term pumping of the well |
indicates a potential pumping rate of about 1 gpm.

Saturated leachate zones were encountered in the PRP's gas recovery wells, S-GITW-1 |
and S-GITW-2 interior gas probes S-GITP-1 and S-GITP-2. Several other zones were
reported as moist. Figure 5-11 is a cross-section showing moist and saturated zones •
encountered during drilling of the 5 wells installed by the PRPs in the southwest corner •
of the landfill. The presence of saturated zones separated by dry and moist zones
indicates that low permeability layers are causing perched accumulation of leachate on •
intermediate soil cover layers. The elevations of the zones that are either moist or •
saturated above 475 feet elevation are fairly consistent between S-GITP-1, S-GITW-1,
and S-GITW-2, which are located within approximately 100 feet of each other. The •
deeper saturated zones occur in two of the three wells between approximately 380 and ™
430 feet.

Gas monitoring wells (GMWs) were installed along the south and southwest perimeter
of the South Parcel. Only GMW-6, located at the southern tip of the landfill,
encountered fluids in the trash prism. The elevations of fluids encountered within the I
trash prism in GMW-6 were 479 and 456 feet. The elevation of the base of trash is
about 450 feet. _

A monitoring well, Well R, was installed through the top of the landfill in Area I to a
depth of 293 below ground surface. Well R encountered fluids at 283 feet below top of •
casing. The well has since sheered off about 105 feet below top of casing and does not |
contain liquid above this point. Fluid levels were measured in 14 gas extraction wells
on the top deck of the South Parcel in May and June 1989 for identification of wells •
for leachate sampling (EPA, April 6, 1990). The liquid elevation from each well is |
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shown in Figure 5-10. The elevations in the six wells toward the western end are all
within approximately 20 feet of one another and are approximately 70 feet above the
elevation of liquid in S-LSW-1, located at the southwest corner of the top deck. Only
two of eight wells sounded in the central and eastern portions of the landfill contained
liquid. Well 14B (Figure 5-10), which is located on the landfill slope near the western
perimeter, has a liquid level elevation of 490 feet.

Fluid levels in the PRP wells and gas extraction wells indicate that several saturated
zones exist within the landfill. Fluid levels in the PRP wells fall within a common
range, yet correlation of the screened intervals and the fluid levels in most of the wells
is not possible.

Comparably impermeable layers of soil representing the top of each lift of refuse and
the daily soil cover within the landfill seem to limit fluid flow. During drilling of wells
S-LSW-1, S-GITW-1, S-GITP-1, and S-GITP-2, when the drive casing intersected
saturated intervals, fluid levels rose above overlying intervals, which did not appear to
be saturated during drilling. This indicates that the perforated zones were under
pressure due to refuse consolidation and landfill gas production.

53.1.4 Leachate Migration

Leachate can potentially migrate vertically into underlying geologic formations or later-
ally into surrounding native materials. Leachate may contact the regional groundwater
system directly by this pathway or may contact perched water that eventually could
reach the regional groundwater. Areas where the base or perimeter of the landfill is
underlain by permeable materials are more likely pathways for offsite leachate migra-
tion. Areas underlain by permeable materials include the eastern end of the South
Parcel, the northern perimeter of the South Parcel and the North Parcel. The
remainder of the South Parcel is underlain by Pico siltstone.

Very little information is available regarding the presence of liquids at the base of the
eastern end of the South Parcel. No recent borings (except OI-20A at the northeast
corner) have been installed to the base of the trash along the northern boundary of the
South Parcel. During drilling of OI-20A (at the northeast corner of the South Parcel),
no liquids were, encountered and the trash was dry. At the base of the trash prism,
drilling was halted to see if any liquids would accumulate in the borehole; no liquid was
observed. OI-20A is located on the edge of the landfill and is not representative of the
landfill interior. Also, as stated in Section 6.3.1.1, no liquids have been observed in the
collection tanks at the toe buttress on the southern side of the eastern end of the
landfill.

Some liquids were detected at the base of the waste fill on the western end of the
North Parcel. It is not expected that large amounts of leachate are present in this area,
since the majority of liquids were disposed on the South Parcel.
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Evidence of shallow leachate migration along the south and southwest perimeter of the
South Parcel is seen in the previous seeps and the continued collection of considerable
quantities of shallow leachate at the site boundary in that area. The base of the landfill
in this area is underlain by silt and recent (PRP wells) borings indicate that the base of
the landfill is not saturated. However, saturated zones are present within 40 feet of the
base, and lateral saturated flow out of the sides of the landfill or vertical unsaturated
flow to the base of the landfill is possible.

Evidence seems to indicate that leachate exists in zones with limited hydraulical
continuity. The PRP wells have encountered deep leachate under sufficient pressure to
raise the liquid about 100 feet in the well casing. However, the well is not capable of
sustaining continuous pumping at 1 gpm, and full recovery takes at least 24 hours after
only short periods of pumping. Fluid levels in closely spaced wells are variable
indicating limited continuity between individual saturated zones (Figure 5-11).
However, discontinuities in saturation do not imply a total absence of leachate flow,
because of the likely movement of leachate in unsaturated conditions.

5.3.2 LEACHATE COMPOSITION

Leachate composition results are available from records documenting samples collected
in 1986 (EPA, September 16, 1986) through 1989 (EPA, April 6, 1990). Ecology and
Environment, Inc. sampled the leachate tanks at the Oil facility in triplicate in
July 1986 for the EPA National Enforcement Investigations Center (NEIC). CH2M
HILL collected condensate from the LFG collection system and leachate from the LCS
and two interior gas extraction wells (PD2 and PD25) in June and July 1989.
Additional leachate data are summarized in EPA (October 14, 1988). A deep leachate
well (S-LSW-1) was drilled and sampled in December 1989 (Environmental Solutions
Inc., July 12, 1990). A tabular summary of concentration data of concentration data for
all detected chemicals in Oil leachate samples in the CH2M HILL data base is pro-
vided in EPA (September 28, 1990).

53.2.1 Major Parameter Composition of Leachate

Major leachate composition for the South Parcel is illustrated in a trilinear diagram
(Figure 5-12). This diagram shows the percent of total millequivalents per liter for
each of the major cations (sodium + potassium, calcium, and magnesium) and the
major ions (sulfate, chloride, and bicarbonate + carbonate). The cations and anions
are plotted on separate triangular fields, then those positions are projected upwards
into a diamond-shaped filed that summarizes both cation and anion content. Similar
leachate or water samples plot in similar locations on the graphs. In addition to the
Oil leachate samples plotted in Figure 5-12, two data points representing average
leachate composition were added to the trilinear diagram based on landfill leachate
chemistry compiled by CH2M HILL from the technical literature on municipal leachate
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TRILINERR DIflGRflM i
(Percent of total mllllequlllvalents per liter)

WELL DflTfl -
FULL ID

LEflCHflTE
DflTE

IB2 06/09/87
162 10/28/87
IG2 02/03/88
SUMP B 08/11/87
SUMP B 10/28/87
SUMP B 02/03/88
NEIC PROJECT LEflCHflTE 1986
COM [condensate-lnterlor) 1989
GPM (condensate-perlmster) 1989
LPD2 (Leachage PD-2) 1989
LPD25 (Leachate PD-25) 1989

* LflNDFILL COVER 30 YERRS)
* LflNDFILL (RVERflBE)
S-LSH-1 12/08/89
S-LSW-2 12/11/89

IDS
(mg/U
15300
17000
13BOO
11700
12700'
11800
16200
765
1670
7870
6930
1460
11300
18000
15000

TOC
(mg/U
1700
1430
1930
609
676
605
1100
1630
2670
2210
2600
1234
3593

TOX
(ug/U
3970
2600
5570
4130
4140
5120
10700
300
710
3500
7500

THESE VALVES ARE FROM LEACHATE DATA AT MUNICIPAL LANDFILLS

FIGURE 5-12
LEACHATE
HYDROGEOCHEMICAL FACIES
Oil SITE, MONTEREY PARK. CALIFORNIA
PHASE 1 HYDROGEOLOGY INVESTIGATION
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data (Table 5-5). Table 5-5 summarises the chemical content of leachate from many
landfills as a function of the age of the refuse.

The 1986 NEIC leachate sample from the Leachate Tank had a total dissolved solids
(TDS) of 16,200 milligrams per liter (mg/1). This TDS is nearly the same as the
17,000 mg/1 in a sample collected from the leachate extraction well, Iguala 2 (IG2), in
1987. All 1986 and 1987 TDS concentrations exceeded the average municipal leachate
TDS of 11,300 mg/1, but the results are mostly within 10 percent of this TDS. Sump B,
which drains a small section of Area. Ill (Figure 5-9), lower than Sump A, contains
approximately 1,000 mg/1 higher TDS than either Sump A or Sump D.

The TDS values of the PD-2 and PD-25 samples (shown on Figure 5-9) are significantly
lower than both the previous shallow samples and the subsequent deep samples. TDS
values in the literature for landfills indicate a significant decrease in TDS over time
(11,300 to 1,230 mg/1) [Table 5-5]. Based on available data, it is not possible to see if
this is occurring at OIL

The TDS of the deep leachate well samples range from approximately 31,000 to
42,000 mg/1 (Environmental Solutions, Inc., July 12, 1990). A comparison of this data
with the above data suggest a considerable variability in TDS with depth and from one
location to another. There is also a considerable change in water chemistry with the
changes in TDS in these deep leachate samples.

Total organic carbon (TOC) concentrations of Oil leachate samples generally range
between the TOC of the average landfill leachate (3593 mg/1) and that of a leachate
from landfill refuse of greater than 10 years in age (1234 mg/1). The samples from
Sump B are significantly lower than other analyses (605 to 676 mg/1 versus 1,430 to
2,670 mg/1). These data do not indicate that the TOC is decreasing as is seen in the
average landfill data. The TOC concentration from the leachate sample analyzed by
the EPA National Enforcement Investigation Center (NEIC) in 1986 is among the
lowest TOC concentrations. There does not appear to be a correlation between TOC
values and TDS values. This is not unexpected, because organic parameters have a dif-
ferent fate and transport than inorganic parameters through microbiological reactions.

The total organic halogens (TOX) concentrations for the presented data have a broad
range (710 to 10,700 micrograms per liter [ugA]). The TOX for the NEIC sample is
the highest concentration in the data set shown on the trilinear diagram (Figure 5-12).

Unlike the TOC data for Sump B, TOX data for Sump B do not indicate a consistent
lower concentration than the other samples. Even though there is a general organic

5-37

LA063737\RR\219 014.51



Table 5-5
SUMMARY OF LEACHATE COMPOSITION AT MUNICIPAL LANDFILLS

Component

COD

BOD

TOC

pH

TS

IDS

TSS

vss
TVS

Spec. Cond.

Alkalinity

Hardness

Tot PO4

Ortho PO4

P04 (inorg)

NH4-N

NO3+NO2-N

Organic-N

TKN

Ca

Mg

Unite

(rag/I)
(mg/1)

(mg/1)

(mg/1)

(mg/1)

(mg/1)

(mg/1)

(mg/1)

(mg/1)

(umohs/cm

(mg/1 as CaCO3)

(mg/l as CaCOS)

(mg/1)

(mg/1)

(mg/1)

(mg/1)

(mg/1)

(mg/1)

(mg/1)

(mg/1)

(mg/1)

Overall
Leachate
Average

15,110

10,504

3,593

6.29

15,698

11,298

497

303

8,835

6,760

3,664

4,255

6.97

22.55

3.49

300.55

3.65

145.63

449.45

1,004

717

Average Leachate Composition as a Function of Age of Refuse (Years)

<l

27,781

24,939

9,237

5.83

41,032

26,497

348

256

25,378

7,467

7,169

7,865

16.85

66.23

9.15

434.7

8.73

448.38

883

2,456

308

1-2

12,104

7,390

2,971

6.12

--

15,952

661

602

--

8,237

2,282

1,927

6.72

0.17

2.28

235.4

4.68

90.89

339

622

224

<2

18,134

14,215

5,059

6.00

41,032

21,224

505

371

25,378

7,775

5,214

5386

12.51

42.20

4.57

319.29

6.15

259.12

580.76

1,377

258

2 - 3

23,347

15,335

4,951

5.46

15,085

14,940

330

210

4,152

8,294

3,793

2,598

10.74

5.97

2.35

325.3

1.46

167.00

492

1,163

348

2.4

19,429

11,375

4,253

6.11

10,099

13,633

540

273

3,320

7,789

3,307

5,581

8.58

8.50

2.23

319.32

2.15

132.95

452.33

1,343

1,154

3-5

15,275

7,289

1,810

6.65

7,250

12,161

669

308

2,904

6,780

2,431

7,073

2.82

12.73

1.29

302.1

3.73

43.18

345

1,705

2,766

4.10

7,900

4,253

1,598

6.25

6,167

5,856

340

406

--

4,779

3,379

3,613

2.48

6.18

0.89

220.89

0.77

3Z08

217.81

598

2,010

5-10

7,056

3,470

1,598

6.25

6,167

5,856

361

496

-

4,779

3,379

3,613

2.48

6.18

1.20

209.7

0.74

37.90

206

598

2,010

>10

6,361

6,231

1,234

6.66

-

1,459

310

170

-

3,417

1,482

577

2.42

1.40

8.90

87.73

0.74

27.38

200.06

166

115
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Table 5-5
(Continued)

Component

Na

K

S04

Cl

Fe

Mn

Zn

Cu

Cd

Pb

Hg

Se

Cr

Ni

Units

(mg/0

(mg/I)

(mg/1)

(mg/1)

(Tot-mg/1)

(Tot-mg/1)

(Tot-mg/1)

(Tot-mg/1)

(Tot-mg/1)

(Tot-mg/1)

(Tot-mg/1)

(Tot-mg/1)

(Tot-mg/1)

(Tot-mg/1)

Overall
Leachate
Average

702

654

382

980

427

17.28

20.89

0.48

0.051

0.517

0.018

0.641

0.944

1.21

Average Leachate Composition as a Function of Age of Refuse (Years)

<1

1,046

1,720

667

1,356

1,360

28.89

104.00

0.27

0.075

1.250

-

2.700

9.100

13.00

1-2

920

516

281

1,106

223

12.60

17.68

0.54

0.061

0.630

0.006

-

0.060

0.04

<2

972

998

461

1,224

691

18.71

30.01

0.45

0.066

0.754

0.006

2.700

4.580

4.36

2 -3

576

599

674

982

452

22.69

29.13

0.20

0.037

0.431

0.014

0.290

0.207

0.32

2 - 4

577

550

632

997

559

23.94

26.05

0.44

0.037

0.429

0.012

0.290

0.198

0.49

3-5

580

387

576

1,022

717

31.13

16.07

0.90

0.034

0.248

0.006

0.153

0.75

4-10

643

300

51

1,024

219

9.55

3.50

0.24

0.071

0.362

0.005

0.100

0.155

0.21

5-10

643

300

51

1,024

211

0.07

1.60

0.29

0.079

0.396

0.005

0.100

0.167

0.10

>10

331

172

64

354

121

2.29

25.99

0.78

0.029

0.684

0.037

0.058

0.568

0.65

TDS - Total Volatile Solids
Note: Based on a CH2M HILL search of technical literature on municipal leachate data.
Source: EPA (October 14, 1988b).
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I
relationship between TOC and TOX, one cannot be used as a surrogate parameter for
the other.

The Oil landfill leachate analyses shown in Figure 5-12 indicate that the major ions in |
the leachate are sodium plus potassium and chloride. Potassium makes up approx-
imately 5 to 12 percent of the dissolved cations. This is a higher proportion of •
potassium than most natural waters, but sodium is the dominant cation. The analyses |
for the overall average leachate composition for published data on municipal landfills,
however, indicate a mixed cation (magnesium dominant) and bicarbonate as major •
ions. The deep Oil landfill leachate contains 10 to 30 percent more sodium plus I
potassium and 10 to 15 percent more chloride than values published for municipal
landfill leachate. Shallow leachate and condensate percentage differences are even •
higher. •

The major ion chemistry for leachate from refuse greater than 10 years in age from •
Table 5-5 is also plotted on the trilinear diagram (Figure 5-12). Bicarbonate is still the •
major anion but there is a relative increase in the sodium percentage in older landfill
refuse leachate. From this comparison, there does appear to be a significant difference I
in anion composition in the Oil landfill than in the "average" municipal landfill. The ™
Oil landfill is higher in chloride. The shallow leachate and condensate chloride
percentages are considerably higher than the deep leachate. This difference may I
reflect a degradation of chlorinated organics that would increase the dissolved chloride ™
concentration. —

Liquid wastes were deposited in the OH landfill in much greater amounts than are
deposited in a typical municipal landfill. Therefore, moisture levels at Oil are expected —
to be greater than that from "average" municipal landfill. The chemical composition of I
Oil leachate is also expected to partially represent the composition of the disposed
liquids. •

The sodium and chloride may be a result of both what was placed in the landfill and
previous leachate redisposal practices. The wastes may have contained a high pro- •
portion of sodium and chloride, which would become part of the leachate collected at |
the sumps. Both sodium and chloride percentages would be further increased by
redisposing the collected leachate back into the landfill. •

The lack of sulfate in the leachate is typical of landfill leachates. The landfill is under
extremely reducing oxidation-reduction conditions (negative Eh) created by the •
microbiological activity that produces methane gas. The sulfur is reduced to sulfide I
under reducing conditions. The sulfide combines with both organics and other metals
(particularly iron). Carbon disulfide gas in one form of mobile sulfide. Sulfide is also •
incorporated into other gases (mostly odiferous) and both mobile and immobile organic •
compounds (thiophenes, for example). The metals and other immobilized sulfur
compounds will eventually become mobile as the landfill becomes more oxidizing. •
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Beside acting to reduce metals concentrations, sulfur is also mobile as sulfide in the
leachate. Dissolved sulfide in the leachates ranges from undetected to as much as
64.8 mg/1 in leachate from PD-2 (ERA, April 6, 1990). Although this level of sulfide
will limit the concentration of many metals by forming metal sulfides, individual metals
concentrations can still be in the hundreds to thousands of micrograms per liter.
Completing with other dissolved ions and dissolved organics (particularly sulfur
containing organic molecules) can still transport appreciable metals concentrations.

53.2.2 Metals Concentrations in Leachate

Table 5-6 is a compilation of trace metals concentrations and additional parameters in
the Oil landfill leachates from EPA. (September 16, 1986; October 14, 1988a; and
April 6, 1990). The metals, ranked from highest to lowest concentrations observed in
shallow leachate, are:

Fe>Mn>Ba>Zn>Cu>Cr(T)>As>Pb>Ni>Sb>V>Hg>Co>Cd

Iron and manganese are present in milligrams per liter concentrations. Barium through
arsenic are between 100 and 1,000 micrograms per liter (ug/1) and lead through
cadmium are between 4 and 100 ug/1.

Trace elements in the deep leachate well sample generally agree with the above distri-
bution. However, copper and arsenic are lower and lead and antimony are higher in
the ranking. The combination of reducing conditions and a relatively higher organic
concentration are probably responsible for the difference in the ranking order.

The maximum concentration of iron is less than the average municipal landfill
concentration but about equal to the average landfill refuse greater than 10 years of
age. Although both iron and manganese are lower than would be expected from a
landfill leachate, they are considerably higher than natural groundwater. As previously
stated, the sulfide would have a tendency to reduce iron and other metals-dissolved
concentrations through the precipitation of metal sulfides.

Silver, beryllium, selenium, and thallium were not detected above detection limits
(5 ug/l or less). Maximum cadmium, nickel, and zinc are lower than the averages for
the published landfill leachate data. Lead is approximately the same as the published
data. Copper and mercury are higher than the published data. Both copper and
mercury form strong organometallic compounds that may be responsible for their
higher mobility.
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Table 5-6
Metals and Other Parameters Concentrations in Oil

and Average Landfill Leachate

Parameter

Silver

Arsenic

Barium

Beryllium

Cadmium
Cobalt

Chromium (T)

Copper

Mercury

Nickel

Lead

Antimony

Selenium

Thallium

Vanadium

Zinc

Iron

Manganese

Sulfide

Ammonia-N

Nitrate-N

Shallow OH1

Leachate (range)
(ug/1)
4U-20

90-1,200

245-3,850

1U-2J

0.27-4

8J-170

39-420

6.6-480

27-307

2U

5U

9-279

60-2,100

5U

9-297

60-2,100

(mgfl)

7.0-138

1.4-14.8

ND-64.8

78-1,810

0.03U-9.79

Average2

Landfill
(ug/1)

51

480

18

1,210

517

641

20,900

(mg/1)

427

17.3

—

300

3.6

>10 Year2

Landfill
(ug/1)

29

780

37

650

684

58

26,000

(«ng/l)
121

2.3

—

88

3.6

Deep Oil3
Leachate

(ug/1)

ND

19

740

-

50

—

70

170

ND

500

230

120

ND

ND

-

9,000

ND

82

3,100

—

70

—

90

220

5

590

640

NA

ND

ND

~

33,000

(mg/1)

1,900

28

—

-

ND

5,300

85

-

-

25

^PA: September 16, 1986; October 14, 1988; April 6, 1990.
2EPA: October 14, 1988.
Environmental Solutions, Inc., July 12, 1990.

U - Undetected, value is detection limit
3 - Estimated value for qualitative use
ND - Not detected, unknown detection limit
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Metals concentrations in the leachate reflect the refuse composition coupled with the
inorganic, organic, and microbiological interreactions that are occurring in the landfill.

The landfill is currently in a very reduced state as evidenced by the high sulfide versus
sulfate and ammonia versus nitrate. As the landfill refuse ages, microbiological activity
will continue to degrade the organics to residual compounds, carbon dioxide, and
water. Metal sulfides will become oxidized and more mobile and adsorption processes
will be the dominant form of metals immobilization. Therefore, dissolved metals con-
centrations will change with time. The changes will occur first in the areas of the land-
fill that are most effective in degrading and removing the organic through bacterial
activity.

A comparison of the average landfill leachate composition and the leachate from refuse
greater than 10 years in age indicates Increases in copper, mercury, lead, and zinc. This
is an incomplete list of metals and metals concentrations upon which to base the
eventual metals concentrations. Metal adsorption is both pH and substrate (iron
oxyhydroxide, manganese oxyhydroxides, aluminum oxides, etc.) dependent. The
geochemical computer model EQ6 can be used to model the expected change in
leachate composition with changes in the oxidation-reduction conditions.

53.23 Organics Concentrations in leachate

The landfill leachate contains a rich spectra of organic compounds. Table 5-7 contains
a preliminary list of target volatile and semivolatile organic compounds ranked by
concentration.

1,4-Dioxane is present at maximum concentrations exceeding 10,000 ug/1; 2-propanone
to toluene, from 1,000 to 10,000 up/I; and 2-hexanone to 1,2 dichloroethane, from
100 to 1,000 ug/1. Other organic compounds are present at less than 100 ug/1.
Potential adsorption, degradation, amd dilution may reduce the concentrations of the
organic compounds present at less than 100 ug/1.

This list of volatiles includes compounds detected in 11 (1,2-dichloroethane) to over
80 percent of the samples (xylene and 1,4-dioxane) for which they were analyzed. Most
of these volatile compounds exceed a 50 percent detection ratio. These compounds
have a relatively high probability of being detected in leachate contamination of
groundwater.

The list of semivolatile organic compounds are also ranked in order of their maximum
concentrations. Bis(2-ethylhexyl)phthalate and benzoic acid are present at maximum
concentrations exceeding 10,000 ug/1; 4-methylphenol to 1,2-dichlorobenzene, from
1,000 to 10,000 ug/1; and phenanthrene to dibenzofuran, from 100 to 1,000 ug/1. The
semivolatile organic compounds listed in Table 5-7 were detected in 3 (acenapthene) to
51 percent (napthalene) of the samples for which they were analyzed. Only one-third
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Table 5-7
Selected List of Organic Compounds Present in Oil Leachate

Ranked by Maximum Concentration

Parameter Number of Detections Number of Observations

VOLATILE ORGANIC COMPOUNDS

1,4-Dioxane

2-Propanone

2-Butanone

4-Methyl-2-Pentanone

trans-l,l-Dichloroethene

Xylene (Total)

Dichlorobenzene

Toluene

2-Hexanone

Vinyl Chloride

1,1-Dichloroethane

Benzene

Ethylbenzene

1,2-Dichloroethane

75

24

33

33

51

76

31

55

16

45

66

66

54

10

93

92

77

85

93

93

39

93

63

93

93

93

92

92

SEMIVOLATILE ORGANIC COMPOUNDS

Bis(2-Ethylhexyl)Phthalate

Benzoic Acid

4-Methylphenol

Phenol

2,4-Dimethylphenol

2-Methylphenol

Di-N-Octyl Phthalate

2-Methylnapthalene

1,2-Dichlorobenzene

38

11

18

20

41

24

20

41

44

90

85

119

90

90

90

90

90

92
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Table 5-7
(Continued)

Parameter Number of Detections Number of Observations

SEMIVOLATILE ORGANIC COMPOUNDS (Continued)

Phenanthrene

Napthalene
Chrysene

Acenanapthene
Fluorene

Pyrene

Benzo(a)Anthracene

Fluoranthrene

1,4-Dichlorobenzene

1,3-Dichlorobenzene

Bibenzofuran

30

46

5

2

20

10

4

13

37

14

12

90

90

82

60

89

90

92

90

92

92

83
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I
of the semivolatiles exceed a 25 percent detection ratio. The semivolatiles have a lower
probability of being detected in the groundwater than the volatiles.

I
5.4 LANDFILL GAS

This section details the extent of landfill gas (LFG) occurrences at the Oil site. The •
information is summarized from previous investigations (Public Comment Draft,
Operable Unit Feasibility Study for Landfill Gas Migration Control, Oil, EPA •
June 1988) and from recent monitoring data (Oil SCM/LMS, Monthly Progress Report, •
May, 1990).

For discussion purposes, the landfill area is divided into three sections (east, west, and ™
central) as shown in Figure 5-13. The west section includes the 32-acre area permitted
for increased disposal of hazardous liquid wastes. •

A brief discussion of gas migration mechanisms is included below. Locations of LFG _
occurrences are also discussed with respect to the LFG extraction and control system I
and the site geology. The geology discussion emphasizes pathways that may bring LFG
in contact with perched water or the regional water table. •

5.4.1 GAS MIGRATION MECHANISMS

Landfill gas is generated by bacterial decomposition of organic and hazardous wastes. |
LFG migrates by both diffusion and convection upwards and toward the perimeter of
the landfill where it is released as surface emissions. It also leaves the landfill by •
subsurface migration in a gaseous or vapor phase in the unsaturated zone above the |
groundwater system and in an aqueous phase within the groundwater system.

The major composition, controlling factors, and production cycle of LFG is fairly well I
known (Farquhar and Rovers, 1973; Pohland and Harper, 1986; and Barlaz et al.,
1989). Factors affecting gas production in sanitary landfills (Farquhar and Rovers, •
1973) include: •

• Temperature (30 to 35 degrees Celsius optimum) I
• Aeration (minimum, low oxidation-reduction condition required) ™
• Moisture content (increases with moisture)
• pH (7.0 optimum, ceases at 6.0) I
• Nutrition (nitrogen, phosphorous, potassium) ™
• Toxic compounds (reduce gas production)

Gas extraction wells and air injection wells have been installed at Oil to control LFG
migration. LFG extraction wells capture migrating subsurface LFG by means of _
vacuum. An air dike along the western boundary of the South Parcel consists of a line I
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of air injection wells designed to create a high pressure barrier that reduces subsurface
LFG migration. Interior extraction wells are located across most of the top deck of the
South Parcel.

5.4.2 LANDFILL GAS OCCURRENCES

An LFG monitoring network is present at the landfill, including onsite gas monitoring
probes around the perimeter of the landfill, offsite gas monitoring probes, water meter
boxes, and LFG monitoring wells (Figure 5-13).

Migrating LFG contains volatile organic compounds (VOCs) that dissolve into
groundwater when LFG contacts the water table or perched water (Section 8.1.5).
VOCs in the LFG partition into groundwater until the liquid and gas concentrations are
in equilibrium according to Henry's Law. The Oil LFG contains approximately
0.5 percent VOCs. Permeable geologic units are potential pathways for LFG migration
to groundwater sources. Geologic units, which may act as potential pathways, are the
Lakewood/San Pedro Hydrogeologic Unit and the Pico Hydrogeologic Unit sands, silty
sands, and conglomerates.

Monitoring probe and extraction well locations are shown in Figure 5-13. Multiple
depth probe clusters are present at most locations. At each location, the methane
concentrations of the probes 30 feet or less in depth were averaged and plotted
(Figure 5-14) to determine shallow occurrences of LFG for May 1990 (Oil Landfill
Work Defendants, June 14, 1990). The average methane concentrations of the probes
below 30 feet in depth have been plotted to examine deep occurrences of LFG
(Figure 5-15). Concentrations have been defined as low (< 10 percent), moderate
(10 to 25 percent), or high (>25 percent) depending on the percentage of methane at
each probe or well.

5.4.2.1 West Area

The west area contains the deepest portion of the landfill. The lowest elevation of the
base of the landfill at this area is 300 feet above mean sea level (fasl) and the
maximum refuse depth is approximately 320 feet (Figure 5-8). The bottom of the air
dike injection wells are above 400 fa.sl along the west side and above 450 fasl in the
southwest corner. The base of the perimeter extraction wells is above 410 fasl.
Therefore, the horizontal migration of LFG generated in the lower 100 feet of the
landfill may potentially not be controlled by the existing LFG control system. No
offsite probes are located along the western boundary to monitor this potential
migration.

Potential pathways for LFG migration are the permeable sands of the Lakewood/San
Pedro Hydrogeologic Unit, which occur along most of the perimeter of the west area
(Sections A-A', B-B', and E-E'). The regional water table is located near the landfill
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base ranging from 320 to 380 feet above msl. Additionally, potentially perched water
has been encountered along much of the site boundary in the west area.

Long-term and recent data indicate offsite LFG migration in the southwest corner of
the West area (EPA, June 1988 and Oil Landfill Work Defendants, June 14, 1990).
Perimeter gas monitoring probes and wells range from zero to 50 percent methane in
shallow probes (Figure 5-14). Gas monitoring probes 7.2 and 7.3 and South Parcel gas
monitoring well GMW-7 supply the only deep monitoring data and have average
methane concentrations of 48.0, 14.5, and 52.0 percent, respectively (Figure 5-15).

Recent offsite probe data demonstrate offsite LFG migration. Methane levels in the
southwest corner are greater than 25 percent in 9 of 13 shallow offsite probes
(Figure 5-11). Methane concentrations are particularly high in shallow offsite probes 3,
3A (shallow), and 3C (Figure 5-14 and 5-15) with methane percentages of 52.8, 36.3,
and 48.3, respectively. These probes are located adjacent to perimeter extraction wells
IG-1 and IG-2 (Figure 5-13). Methane concentrations in other shallow offsite probes,
located south of the air dike, range from 7.8 to 36.8 percent. Deep offsite probes 3A
(deep) and 2C have 53.0 and 7.5 percent methane (Figure 5-15). These concentrations
in the deep probes indicate that subsurface offsite migration is occurring below 30 feet.

Low average methane concentrations from recent data (Oil Landfill Work Defendants,
June 14, 1990) suggest shallow LFG migration is mostly controlled on the west side.
However, high average methane concentrations in the deep probes in South Parcel gas
monitoring wells, GMW-1 and GMW-4, indicate the potential for migration below the
air dike probes in the northwest corner and west side, respectively. Wells GMW-1 and
GMW-4 had average deep concentrations of 60 and 56 percent methane, respectively.
Shallow well methane concentrations in the northwest corner are low (<1 percent)
even though long-term data suggest that low to high concentrations should be seen.
Long-term data indicate that concentrations for these probes fluctuate with time and
may occasionally be zero. No offsite subsurface probes exist adjacent to this section. It
is possible that offsite migration is occurring beneath the onsite monitoring probes,
because approximately 1,000 feet of the northwest section are not equipped with air
injection or LFG extraction wells.

Shallow migration adjacent to the freeway overpass on the northeast side of the West
area is indicated by methane concentrations of 31 and 41 percent in shallow perimeter
probes 1.2 and 1.5. Deep perimeter probe 32 has 2.0 percent methane indicating some
deep methane migration. Five Phase V LFG extraction wells are located adjacent to
the freeway overpass and extend to the refuse depth at the perimeter, but not to the
maximum refuse depth within 1,000 feet of the perimeter. This indicates that deep
LFG migration would not be controlled.
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1
5.4.2.2 Central Area

The LFG migration control system in the Central area includes perimeter extraction
wells on the south and north sides and deep interior extraction wells with depths in the
lower two-thirds to three-fourths of the landfill.

Available LFG monitoring data in the Central area indicate that the collection system
likely controls subsurface migration on the north side and may reduce methane
concentrations on the south side. On the north side, the majority of methane readings
in perimeter monitoring probes have been zero percent. Methane is occasionally
detected in onsite probes on the north boundary. Methane concentrations are less than
1 percent, and usually zero percent, in the deep and shallow perimeter probes
(Figures 5-14 and 5-15). Along the south side, South Parcel perimeter gas monitoring
wells GMW-9, GMW-10, and GMW-11 have high methane concentrations
(>25 percent) in shallow zones and moderate concentrations (10 to 25 percent) in deep
zones. However, most deep and shallow offsite probes on the south side of the Central
area have low concentrations of methane. Five of eight shallow probes have 0.01 or
zero percent methane. Gas monitoring probe 7A is the only probe with a methane
concentration greater than 0.16 percent. It has shallow and deep methane
concentrations of 7.2 and 4.0 percent methane.

A potential LFG migration pathway may exist at the base of the landfill on the south
side of the neck area. The upper and lower sands of the Pico formation may contact
the base of the landfill in this area (Figure 3-4). Though methane concentrations are
predominantly low, this does provide a permeable pathway for LFG migration.

5.4.23 East Area

The East area contains approximately 12 percent of the total refuse and has a
maximum depth of 275 feet. The bottom elevations range from 370 to 340 feet above
msl. As with the other areas, surface emissions mainly occur on the slopes rather than
the top deck. Based on LFG monitoring probe data, the extraction system in the East
area does not effectively control subsurface LFG migration.

Deep subsurface migration is indicated in offsite probes east of the landfill by methane
concentrations as high as 50 percent. Methane concentrations increase with depth up
to 100 feet in offsite probes east of the landfill (Geotechnical Consultants, Inc., March,
1985). The Phase IV perimeter LFG extraction wells on the east side are spaced
further apart than other perimeter wells, and do not extend to the depth of the landfill
at the perimeter. Depending on the horizontal and vertical influence of these wells,
LFG may migrate under or between the extraction wells. The deep and shallow
perimeter wells and probes have methane concentrations generally above 25 percent
along the north and east sides. Along the south side, perimeter wells and probes also
have significant amounts of methane, ranging from 5.6 to 52 percent. Offsite migration
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I
is indicated by a 15.8 percent methane concentration in shallow probe 1 1. Limited I
offsite migration is also indicated by 0.35 and 0.20 percent methane in probes 10
and 10A, The deepest probe (222 to 242 feet deep) in GMW-14, located at the •
southeastern corner of the South Parcel, has had methane concentrations as high as •
56 percent (EPA, March 21, 1988).

The base of the landfill in the east area is underlain by permeable Lakewood/San *
Pedro Unit sediments. Also, the upper, lower, and "A" sands of the Pico Unit grade
into a thick sequence of coarse-grained sediments at the east end (Sections B-B' and I
C-C'). Both of these units could act as permeable pathways for LFG migration. ™

5.4.2.4 North Parcel
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Only the west end of the North Parcel contains landfill material (see Figure 5-8).
Recent data on the west side of the North Parcel indicate methane concentrations from •
about 20 to 45 percent in deep probes and from 4 to 42 percent in the shallow probes.
The rest of the North Parcel generally has methane concentrations near or equal to _
zero percent. The high concentrations may be due to LFG generation on the North I
Parcel or subsurface LFG migration from the West area adjacent to the freeway
overpass. »

No LFG collection system exists on the North Parcel. The North Parcel is underlain by
permeable Lakewood/San Pedro Unit sediments, which are a potential LFG migration m
pathway to perched water and the regional water table. flj

5.43 LFG COMPOSITION •

LFG is a product of bacterial decomposition of organic waste materials and potentially
hazardous wastes deposited in the landfill. Several groups of bacteria combine to cause •
the buried wastes to become anaerobic (oxygen deficient through consumption) and m
generate LFG typically composed of 50 to 60 percent methane, 40 to 50 percent carbon
dioxide, and part per million (ppm) concentrations of additional gases. I

The additional gases occurring in ppm concentrations are typically hydrogen sulfide
(mercaptans and other odiferous sulfur gases), hydrogen, other alkane gases (ethane, I
etc.), and volatilized natural and potentially hazardous organic compounds. The natural •
compounds include organic (fatty) acids that are part of the degradation and
fermentation products of organic materials. The potentially hazardous organic I
constituents include volatilized solvents and their degradation products (PCE, TCE, ™
vinyl chloride, etc.) and degraded hydrocarbon products (benzene, phenols, etc.). The
Oil LFG has been documented and described in several publications (EPA, •
March 21, 1988; June 1988; June 27, 1990; and Oil Landfill Work Defendants, "
April 6, 1990, and EPA, September 28, 1990). -

I

I
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Most of the Oil landfill is within the Methane Fermentation phase or Phase IV of
Pohland and Harper (1986). Methane and carbon dioxide are being generated, the pH
is characteristic of bicarbonate buffering systems, oxidation-reduction potentials are at
their lowest values, and metals are being both complexed and precipitated. Segments
of the landfill may be approaching the Final Maturation phase (Phase V) in which
natural environmental conditions slowly begin to be reinstated, measurable gas
production decreases, oxidizing conditions, and aerobic species reappear with a
corresponding increase in oxidation-reduction potential, and the possible production of
humic acid substances begins which complex and remobilize the above precipitated
metals.

A complete set of data from September 1986 is available for 80 individual wells in the
perimeter gas extraction system. Data collected includes temperature, percent
methane, percent carbon dioxide, percent oxygen, and percent nitrogen. Table 5-8 lists
the range of temperatures and methane, carbon dioxide and oxygen concentrations.
Table 5-9 lists the same constituents for the perimeter gas extraction wells containing
50 or greater percent methane contrasted both with wells containing 10 or more
percent oxygen and surface atmospheric conditions. The temperature of the gases are
approximately 9 degrees Celsius (16 degrees fahrenheit) higher, carbon dioxide 26
percent higher, and oxygen 14.4 percent lower for the 28 wells producing more than 50
percent methane. These relationships are typical of LFG. Methane and carbon
dioxide are produced by the bacteria and their activity produces heat. The presence of
underground fires in the landfill would effect these relationships.

Table 5-8
LFG Data from the Perimeter Gas Extraction System

(September 1986)

Parameter

Temperature
Methane

Carbon Dioxide

Oxygen

Range

14 to 135 degrees fahrenheit

0 to 75 percent
0 to 46 percent

0 to 20 percent
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Table 5-9
LFG Data for the Perimeter Gas Extraction System

(Wells With High Methane Percentages versus
Wells with High Oxygen Percentages)

(September 1986)

Wells

Methane >50 Percent

Oxygen >10 Percent

Average Atmospheric
Conditions

No. of
Wells

28

16

..

Average
Temperature

fF)

. 108

92

..

Methane
%

56

14

..

Carbon
Dioxide

%

38

12

0.03

Ch^ygen
%
0.6

15

20.95

Nitrogen
%

5

59

78.08

Source: (EPA, June 1988)

Highly active decomposition zones within the landfill produce heat energy and the high-
est methane concentrations. Higher temperatures volatilize more of the potentially
hazardous gases than lower temperatures. Extraction well (V16S), which produces the
highest temperature gases (57.2 degrees celsius, 135 degrees fahrenheit), also produces
the highest amount of methane (75 percent). In contrast, the extraction well (VI IS),
which produces the highest oxygen concentration (20 percent), has one of the lowest
temperatures (23.4 degrees celsius, 81 degrees fahrenheit) and produces nondetectable
concentrations of methane and carbon dioxide. Both wells are perforated in the 20- to
30-foot-depth interval. Zones of high heat production and high oxygen concentration
indicate aerobic decomposition of refuse. Approximately one-third of the extraction
wells exceed a depth of 100 feet. Unlike natural conditions of increasing temperature
with depth, the temperature of gases from the gas extraction wells show little relation-
ship with depth.

Even though both the high methane and high oxygen producing gas extraction wells are
extracting gases from a depth interval of only 20 to 30 feet, the average gas
composition is considerably different than atmospheric gases in both cases. Both the
oxygen and the nitrogen are extremely low (0.6 and 5.4 percent) when compared to
surface conditions. Almost all the oxygen is consumed and displaced by LFG
production, and the nitrogen is lower than surface conditions by more than an order of
magnitude. Using these percentages, oxygen would indicate approximately 3 percent
atmospheric and nitrogen approximately 7 percent atmospheric gases in the average
LFG containing more than 50 percent methane. Oxygen is lower because it is
consumed and nitrogen is produced by bacterial activity.
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Methane is a general indicator of other landfill gases, particularly carbon dioxide,
ethane, and hydrogen. Carbon dioxide and water are the end products of the
degradation of all organic compounds. Both carbon dioxide and hydrogen are
produced along with the methane during the microbial breakdown of organic matter in
the landfill refuse. Hydrogen is common at ppm concentrations. Hydrogen
concentrations in the Oil LFG are less than 100 ppm, ranging from undetected to 51
ppm in GMW-12A (EPA, June 27, 1990). Ethane and higher molecular weight alkane
gases are also common in LFG at total concentrations of less than 0.2 percent (Schoell,
1983). Ethane ranges from undetected to 92 ppm in GMW-6C (EPA, June 27, 1990)
in Oil LFG.

Carbon dioxide, ethane, and hydrogen are commonly highest where methane is
highest. All three gases are commonly detected in LFG containing more than 50
percent methane. However, carbon dioxide is highly variable in both distribution and
concentration. Its distribution is greater than methane because it is produced by both
aerobic and anaerobic bacteria as well as the abiotic degradation of organic matter.

Hydrogen sulfide (and dissolved sulfide) is a common product of the anaerobic
reduction of sulfate. Hydrogen sulfide is commonly produced before methane in time
and in distribution. Hydrogen sulfide is produced at the upper anaerobic levels of the
landfill refuse and methane at lower levels where the sulfate has been reduced to
sulfide. Hydrogen sulfide ranges from undetected to as much as 250 ppm (GMW-6B)
in the Oil landfill gas monitoring wells (EPA, June 27, 1990).

Hydrogen sulfide, unlike methane at these temperatures, is also produced by inorganic
reactions. Hydrogen sulfide is produced when iron and other metal sulfides are
oxidized. It is produced instead of the bisulfide ion in an acidic solution. Therefore,
hydrogen sulfide is produced by bacteria as the landfill reaches an anaerobic state and
potentially again as the landfill reaches a mature oxidized state.

Helium is not commonly present in LFG, but it was detected at a concentration of
43 ppm in GMW-6C at a depth interval of 60 to 80 feet and an estimated con-
centration of 320 ppm in GMW-12A (EPA, June 27, 1990). This is the same well and
depth interval with the highest ethane concentration (92 ppm). The lower depth
interval, 93 to 113 feet, had 49 percent methane but no detected concentrations of
carbon dioxide, ethane, hydrogen, hydrogen sulfide, or helium.

The GMW-6 series wells represent a good vertical sequence of LFG compositions.
Hydrogen sulfide is present with methane and carbon dioxide in the upper depth
interval and methane, carbon dioxide, ethane, and hydrogen in the lower interval with
lower oxygen concentration (0.8 percent) than in the upper interval (1.7 percent).
Vinyl chloride is present in both intervals (40 and 35 ppm, respectively), indicating the
production of additional gases from the landfill. Vinyl chloride is also absent from the
deepest depth interval.
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Vinyl chloride is commonly used as an indicator VOC for solvents. PCE forms a |
degradation series through TCE to DCE, dichloroethylene series, to vinyl chloride as a
final product before conversion to carbon dioxide and water. PCE, TCE, 1,1-DCE and •
vinyl chloride are all present in the gas monitoring wells at ppm concentrations |
(CURE, April 25, 1990). Vinyl chloride and 1,1-DCE are both higher in concentration
and occur in more gas monitoring wells than PCE and TCE. •

Vinyl chloride was detected in 15 of the 20 samples collected in March 1990 (CURE,
April 25, 1990) in concentrations as high as 59 ppm (GMW-7E); 1,1-DCE in 11 of •
20 samples, as high as 45 ppm (GMW-4E). PCE, on the other hand, was detected in •
only 3 of the 20 samples in concentrations as high as 22 ppm (GMW-15B) and TCE in
4 of the 20, as high as 22 ppm (GMW-15B). Gas vapor pressure differences fl
characteristic of the gases cannot account for the relative differences in these volatilized "
organic compounds.

These data indicate that Oil is a maturing landfill. However, the order listed here is •
for the sample with the highest concentration for each constituent. The landfill can be
in various stages of maturation at any one time and the type of refuse in any one •
location of the landfill is probably different. The PCE and TCE high concentrations •
are coming from the oldest refuse area (Area I in the South Parcel), and the DCE and
vinyl chloride from the younger refuse area (Areas III and IV). The refuse type, as I
well as the other controlling factors, must also be considered in the analysis of maturity.

Additional gases typical of degradation products from hydrocarbon sources are more |
abundant than the PCE series. Benzene, toluene, ethylbenzene, and total xylene
distribution and concentrations exceed those of the PCE series. Total xylene is «
detected in 19 of the 20 samples in concentrations as high as 230 ppm (GMW-12C). £
Toluene, although detected in fewer samples than ethylbenzene and benzene, had one
concentration as high as 182 ppm (GMW-6C) versus the highest concentration for •
ethylbenzene of 84 ppm (GMW-12C) and 6.7 ppm (GMW-7E) for benzene. |

Other additional gases detected include 1,1-dichloroethane (1,1-DCA) in 5 of the •
20 samples, and both chlorobenzene and 1,1,1-trichloroethane (1,1,1-TCA) in two |
samples. 1,1-DCA concentration ranges from 0.62 to 7.2 ppm (GMW-7E); 1,1,1-TCA
from 0.011 to 0.012 ppm (GMW-11C); and chlorobenzene from 0.45 to 0.57 ppm •
(GMW-2B). Similar to the PCE series, 1,1,1-TCA forms a degradation series through I
1,1-DCA to chloroethane. The dominance of 1,1-DCA over 1,1,1-TCA also suggests
that the landfill is maturing. •
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Section 6
GROUNDWATER CHEMISTRY

This section discusses the observed major ion, contaminant, and stable isotope
concentrations in groundwater samples from all existing and new monitoring wells at
the Oil site. The major ion data are used to define hydrogeochemical facies that can
be used to indicate separate aquifers, change in aquifer geochemistry, or potential
contamination with leachate or landfill gas. The contaminant concentrations are used
to characterize the nature and extent of groundwater contamination and exceedances of
regulatory standards for groundwater quality. Stable isotope concentrations are used to
evaluate potential sources of hydrogen sulfide in groundwater adjacent to the Oil site
and to evaluate the relative age of groundwater in selected hydrogeologic units.

6.1 SUMMARY OF AVAILABLE WATER QUALITY DATA

6.1.1 NUMBERS OF SAMPLES

The 25 monitoring wells installed during this investigation (OI-13C through OI-29B)
were sampled three times for a complete analysis. In addition, a sample was taken for
VOC analysis during each aquifer test for a total of four VOC analyses from each new
well.

Previously existing wells OI-1A and OI-2 through OI-6 were sampled approximately 15
times between March 1985 and May 1990. Wells OI-7C through OI-13B were sampled
eight times between October 1987 and May 1990. Two analyses are available for
CDD-13 and CDD-17. The Southern California Gas Company (SoCalGas) wells Drill-
site No. 1 and 2897A were sampled once. All existing and new wells were included
during the last sampling round of this investigation.

6.1.2 ANALYTES

The list of analytes for groundwater from the new groundwater monitoring wells and
from existing wells sampled during this investigation is presented in Table 6-1. The last
round of sampling included analysis of sulfide, which had not been previously tested,
and both dissolved and total metals. All previous samples for metals analysis were
dissolved concentrations using filtered samples. The oxidation-reduction potential (Eh),
dissolved oxygen, and ferrous iron concentrations were also measured in the field
during the final sampling.

Changes in analytical procedures used for groundwater samples from Oil have
occurred over the past 5 years. These changes were made in response to recom-
mendations from the EPA National Enforcement Investigations Center (NEIC).

6-1
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Table 6-1
List of Parameters for Analysis of Groundwater Samples

I
I

Parameter

Metals, Cations
Cyanide

Ammonia-N
TDS

pH
Anions

Chloride
Sulfate
Carbonate Alkalinity
Bicarbonate Alkalinity
Nitrate
Fluoride

toe
POC
TOX
POX
VOCs
1,4-dioxane
Semivolatile Organic
Compounds

Pesticides and PCBs

CLP Analyses
Classification

RAS

RAS
SAS
SAS

RAS

SAS
SAS
SAS
SAS
SAS
SAS
SAS
SAS

SAS

SAS
RAS+SAS

SAS

RAS

RAS

Analytical Method (EPA)

ICAP-OES

335.3
350.3

160.1

325.1, 325.2, 325.3
375.1, 375.2
Standard Method 403
Standard Method 403
352.1
340.1, 340.2, 340.3
415.1
415.1

450.1

450.1
524.21

NEIC Procedure2

6253

608
lppb detection limit, HQA procedures.
2Appendix C.
3Separate analyses of base/neutral and acid extractable tractions.

RAS - Routine analytical services
SAS - Special analytical services

Source: EPA (September 14, 1989)
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In 1986, NEIC analyzed leachate and groundwater samples from the Oil Landfill
using standard EPA Contract Laboratory Program (CLP) protocol. NEIC determined
matrix interferences and other analytical difficulties and recommended modifications
to CLP protocol. These recommendations, referred to as the High Quality Analysis
(HQA) protocol, were instituted in 1986. For details concerning the development
of these analytical methods, refer to the technical memoranda prepared by NEIC
(September 16, 1986; November 20, 1986; and January 12, 1987) and included as
Appendix A of the field sampling plan for this investigation (EPA,
September 14, 1989).

The modifications recommended by NEIC were further revised based on input from
analytical laboratories, CLP data validators, and EPA. The HQA procedures that were
used for the analysis of groundwater samples taken during this investigation are listed
below:

• 1 ppb detection limit for 1,2-dichloroethane, benzene, and vinyl chloride

• Separate analysis of 1,4-dioxane as a VOC with a detection limit of 5 ppb

• Analysis of 1,2-dichlorobenzene, 1.3-dichlorobenzene, and
1,4-dichlorobenzene as VOCs with a 1 ppb detection limit

• Separate analyses of the base/neutral and acid extractable fractions of the
semivolatile organic compounds

The changes in analytical procedures are expected to have impacted reported concen-
trations of some chemical parameters. Changes in analytical procedures for the
analysis of Oil groundwater samples and an evaluation of the potential impacts on the
chemical analyses will be summarized in EPA (September 26, 1990). Changes in
analytical procedures are expected to affect the VOC, 1,4-dioxane, and semivolatile
organic concentrations. Data collected during the last two years are considered directly
comparable, since the analytical procedures did not change over this time.

6.1.3 DATA MANAGEMENT, QUALITY ASSURANCE, AND ANALYSIS

Groundwater quality data are an important component of site characterization. The
data are used to:

• Define the nature and extent of contamination

• Understand historical (time-dependent) migration of chemicals, if any,
from the landfill site

• Identify preferential pathways, if any, of chemical migration
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I
• Develop remedial alternative analyses under a Remedial Investigation _

and Feasibility Study (RI/FS) J

• Assess the effectiveness of future remedial and abatement measures »

Available groundwater quality data for Oil monitoring wells were entered into the
Technical Data Management (TDM II) data base for analysis. TDM II is a data base m
for microcomputers developed by CH2M HILL for the storage and manipulation of jj
environmental chemical data. The data base allows selective retrieval of chemical
concentration data or statistical summaries by user-specified location, sampling date •
range, chemical parameter, concentration limits, and laboratory. |

TDM II was designed to: M

• Ease data entry

• Check consistency of well and chemical names at each data entry level I

• Assure entry of all components of each data entry (e.g., sampling date, •
concentration, analytical laboratory, concentration flags, and units) •

• Develop a standardized data base B

These quality assurance checks minimized the usual data discrepancies and assisted
considerably in computerized data processing and graphic display of the groundwater •
quality data. *

Many of the laboratory analysis concentration values in the data base are followed by a I
flag, which are defined below. Lab values with no qualifiers are above the detection
limit and can be used for quantitative analysis. * M

J Estimated value for qualitative use only

T Tentatively identified compound |

K "T" and "J" apply •

L Values between the instrument detection limit (IDL) and the EPA
contract-required quantification limit (CRQL) •

U Less than listed value (nondetected)

P "J" and "U" apply, estimated detection limit •

I
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All chemical parameters in the data base are grouped into the following categories:

1. Inorganic, field, and indicator parameters
2. Volatile Organic Compounds (VOCs)
3. Semivolatile Organic Compounds
4. Pesticides and PCBs
5. Tentatively Identified Organic Compounds (TICs)

The complete listings of all groundwater quality data are provided in Appendix M. All
chemical data is listed by well first and chemical second. Individual analyses are then
listed chronologically. The data are organized into five main categories: Inorganic,
field, and indicator parameters (Appendix M-1); VOCs (Appendix M-2); semivolatile
organics (Appendix M-3); pesticides and PCBs (Appendix M-4); and TICs
(Appendix M-5). Graphic displays summarizing reported concentrations of selected
parameters are provided in Appendix L.

Several alternative methods (listed below) were used in this report to present and
analyze the groundwater quality data.

Table 6-2 summarizes the number of analytical data values under each of the above
categories and their subdivisions into "above detection limit" and "below detection
limit." At the conclusion of this Phase I Investigation, more than 47,000 groundwater
quality values are in the TDM II data. base.

Table 6-2
Number of Analytical Values in

TDM II Data Base

Data
Above Detection
Limit

Below Detection
Limit

Total

VOAs

746

11,324

12,070

Semi-
Vollatiles

152

18,335

18,487

Inorganics

4,837

4,232

9,069

Pesticides

19

6,755

6,774

Tentatively
Identified

Compounds

457

284

741

Total Data Points 47,141
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Tables 6-3 through 6-7 list the minimum, maximum, number of detected values, and
number of nondetected values for each chemical in the data base without regard to I
well. These tables summarize the basic data needed for data analysis activities, the ~
number of records for each chemical, and the concentration range. _

Summary tables of concentrations of inorganic and indicator parameters, VOCs,
semivolatile organics, pesticides and PCBs, and TICs for each well are provided at the _
end of this section in Tables 6-16, 6-17, 6-18, 6-19, and 6-20, respectively. These tables |
summarize only those chemical parameters that have been detected at least once in the
data base. For each chemical parameter, the tables list the concentration units, M
minimum and maximum values, the median, the number of detected values, and the £
number of observations (total number of samples). Undetected values are considered
equal to the laboratory detection limit for the calculation of median values. •

A comparison of median values is a robust statistical method of determining if there
are similarities in many parameters. The median is the central value of a •
concentrations ranked from the highest to the lowest value. It is the same |
concentration as the mean if the data are normally distributed. However, if more
concentrations are undetected than detected, the median concentration is an •
undetected value. Also, if one (or a few) concentrations are very high, and most •
concentrations are very low or undetected values, the median concentration would be a
very low or undetected value. •

Bar concentration plots for each detected chemical were prepared for visual analysis of
the water quality data. These plots are organized by chemical and by well. Selected I
plots have been included in this chapter to illustrate specific conclusions. A more ™
comprehensive collection of the bar-concentration plots is provided in Appendix L. A
complete set of the plots for all detected chemicals is available in EPA (September 29, •
1990). "

All chemical analyses of the groundwater samples taken during this investigation are I
included in the data base (Appendix K) and the tables and figures in this report, except
for the metals (both filtered and unfiltered), TOC, POC, TOX, and POX values for the —
last round of groundwater sampling (completed from April 24 to May 10, 1990). The •
TOC, POC, TOX, and POX data are included in Appendix M-6. EPA will receive the
validated metals analyses in early October 1990. «
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Table 6-3
LIST OF INORGANIC COMPOUNDS IN Oil DATA BASE

WITH CONCENTRATION ISANGE AND TOTAL OBSERVATIONS

CHEM-ID/FULL CHEMICAL NAME

AG SILVER.DISSOLVED
AL ALUMINUM,DISSOLVED
ALK TOTAL ALKALINITY (AS CAC03)
AS ARSENIC,DISSOLVED
BA BARIUM,DISSOLVED
BE BERYLLIUM,DISSOLVED
CA CALCIUM,DISSOLVED
CD CADMIUM,DISSOLVED
CL CHLORIDE
CN CYANIDE
CO COBALT,DISSOLVED
CR CHROMIUM,DISSOLVED
CU COPPER,DISSOLVED
FE IRON,DISSOLVED
FL FLUORIDE
HG MERCURY,DISSOLVED
K POTASSIUM,DISSOLVED
MG MAGNESIUM,DISSOLVED
MN MANGANESE,DISSOLVED
N NITRATE (AS N)
N2N NITRITE (ASN)
NA SODIUM,DISSOLVED
NH3 AMMONIA NITROGEN (AS N)
NI NICKEL,DISSOLVED
PB LEAD,DISSOLVED
PHF PH - FIELD
POC PURGEABLE ORGANIC CARBON
POX PURGEABLE ORGANIC HALOGENS
SB ANTIMONY,DISSOLVED
SC SPEC COND (UMHO/CM X 10-6).DISSOLVED
SE SELENIUM,DISSOLVED
SN TIN
S04 SULFATE
TDS TOTAL DISSOLVED SOLIDS
TL THALLIUM,DISSOLVED
TMC TEMPERATURE (DEG C)
TOG TOTAL ORGANIC CARBON
TOX TOTAL ORGANIC HALOGENS
V VANADIUM,DISSOLVED
ZN ZINC,DISSOLVED
ACT SILVER TOTAL
ALT ALUMINUM TOTAL
AST ARSENIC TOTAL
BAT BARIUM TOTAL
BR BROMIDE
BRT BERYLLIUM TOTAL
CAT CALCIUM TOTAL
CDT CADMIUM TOTAL
COT COBALT TOTAL
CRT CHROMIUM TOTAL
CUT COPPER TOTAL
FCN FREE CYANIDE
FET IRON TOTAL
GAA GROSS ALPHA ACTIVITY
GBA GROSS BETA ACTIVITY
HGT MERCURY TOTAL
I IODINE DISSOLVED
KT POTASSIUM TOTAL
MAB METHYLENE BLUE ACTIVE SUBSTANCES
MGT MAGNESIUM TOTAL
MO MOLYDENUM DISSOLVED
MOT MOLYDENUM TOTAL
NAT SODIUM TOTAL
NIT NICKEL TOTAL
PBT LEAD TOTAL
P04 PHOSPHATE (TOTAL)
SBT ANTIMONY TOTAL
SCT SCANDIUM TOTAL
SET SELENIUM TOTAL
SRT STRONTIUM TOTAL

MAX MIN

100.0
197000.0
2140000.0

227.0
2050.0
20.0

1420000.0
49.0

7800000.0
2730.0
342.0
216.0
543.0

160000.0
891000.0

38.5
264000.0
525000.0
32300.0

1380000.0
1370.0

3360000.0
64500.0
520.0
4860.0

12.6
55400.0
3640.0
760.0

23600.0
68.0
400.0

1.440000.0
16300000.0

100.0
30.0

1771000.0
360000.0

800.0
49700.0

10.0
3200.0
77.0

1080.0
71000.0

6.0
510000.0

4.0
70.0
30.0
131.0
40.0

29400.0
76.0
254.0
0.5

2390.0
186000.0

620.0
553000.0

20.0
20.0

3120000.0
460.0
14.0

10000.0
8.0
2.0
7.0

7530.0

2.70
16.40
70.00
2.00
9.00
0.30
0.18
0.20
50.80
3.70
3.80
2.20
1.70
0.01
0.36
0.10
0.59
13.60
0.00
0.01
0.01
9.00
0.01
8.00
1.00
5.85
0.06
1.60
2.00
2.00
2.00
4.20
8.79

100.00
0.70
19.00
0.47
2.20
3.30
0.00
10.00
100.00
32.00
551.00

28000.00
6.00

478000.00
4.00
20.00
30.00
66.00
20.00

17000.00
-1.40
-8.70
0.50

2330.00
7.42
0.67

305.00
20.00
20.00

1130000.00
40.00
11.00
50.00
8.00
2.00
7.00

4650.00

TOTAL
DETECT

60
165
174
81
180
25
216
34
189
28
42
64
95
164
188
54
195
201
194
70
8

214
133
69
51
196
73
73
19
191
51
4

188
183
2

105
129
180
64
156
0
2
3
3
3
0
3
0
3
0
3
3
3
3
3
0
3
3
2
3
0
0
3
3
3
3
0
0
0
3

TOTAL
UNDETECTS

154
56
2

140
41
189
2

179
1

188
179
157
126
55
2

159
23
17
27
49
103
4
49
152
162
0

135
115
195
3

147
51
2
1

211
0
78
30
157
65
3
1
0
0
0
3
0
3
0
3
0
0
0
0
0
3
0
0
0
0
3
3
0
0
0
20
3
3
3
0

UNITS

UG/L
UG/L
MG/L
UG/L
UG/L
UG/L
MG/L
UG/L
MG/L
UG/L
UG/L
UG/L
UG/L
MG/L
MG/L
UG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
UG/L
UG/L
UNIT
UG/L
UG/L
UG/L
UMHO
UG/L
UG/L
MG/L
MG/L
UG/L
DEG

UG/L
UG/L
MG/L
UG/L
UG/L
UG/L
UG/L
MG/L
UG/L
MG/L
UG/L
UG/L
UG/L
UG/L
UG/L
MG/L
PCI/
PCI/
UG/L
MG/L
MG/L
MG/L
MG/L
UG/L
UG/L
MG/L
UG/L
UG/L
MG/L
UG/L
UMHO
UG/L
MG/L
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CHEM-ID/FULL CHEMICAL NAME

TI TITANIUM DISSOLVED
TIT TITANIUM TOTAL
TLT THALLIUM TOTAL
VT VANADIUM TOTAL
Y YTTRIUM DISSOLVED
YT YTTRIUM TOTAL
ZNT ZINC TOTAL
ALA CARB ALKALINITY (AS CAC03)
ALB BICARB ALKALINITY (AS CACO3)
ALH HYDROX ALKALINITY (AS CAC03)
PH FH - LAB

Table 6-3
(Continued)

MAX MIN
TOTAL
DETECT

20.0
271.0
0.7

187.0
6.0
6.0

178.0
736000.0
2140000.0
1472000.0

12.3

10.00
39.00
0.70
67.00
6.00
6.00

147.00
1.00
70.00
1.00
1.60

3
3
0
3
0
0
3
24
75
4
25

TOTAL
ONDETECTS

0
0
3
0
3
3
0
46
9
22
0

UNITS

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
MG/L
MG/L
MG/L
MG/L
UNIT
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Table 6-4
LIST OF VOLATILE ORGANIC COMPOUNDS IN Oil DATA BASE
WITH CONCENTRATION KANGE AND TOTAL OBSERVATIONS

CHEM-ID/FULL CHEMICAL NAME

111 1,1,1-TRICHLOROETHANE
112 1,1,2-TRICHLOROETHANE
11A 1,1-DICHLOROETHANE
HE 1,1-DICHLOROETHYLENE
12A 1,2-DICHLOROETHANE
12P 1,2-DICHLOROPROPANE
14A 1,4-DIOXANE
2BN 2-BUTANONE
2CV 2-CHLOROETHYLVINYLETHER
2HN 2-HEXANONE
4M2 4-METHYL-2-PENTANONE
ACT 2-PROPANOHE (ACETONE)
BDM BROMODICHLOROMETHANE
BEN BENZENE
BFM BROMOFORM (TRIBROMOMETHANE)
BMT BROMOMETHANE
C13 CIS-1,3-DICHLOROPROPENE
CBN CHLOROBENZENE
CCL CARBON TETRACHLORIDE
CDS CARBON DISULFIDE
GET CHLOROETHANE
CFM CHLOROFORM
CMT CHLOROMETHANE
DCM DIBROMOCHLOROMETHANE
EBN ETHYLBENZENE (PHENYLETHANE)
MCL METHYLENE CHLORIDE
PCE TETRACHLOROETHENE (PCE)
STY STYRENE
T12 TRANS-1,2-DICHLOROETHYLENE
T13 TRANS-1,3-DICHLOROPROPENE
TCA 1,1,2,2-TETRACHLOROETHANE
TCE TRICHLOROETHYLENE
TOL TOLUENE (METHYL BENZENE)
TX TOTAL XYLENES(M+O+P)
VAC VINYL ACETATE
VC VINYL CHLORIDE
12D 1,2-DIBROMOETHANE
12E 1,2-DICHLOROETHENE
2BU 2-BUTANOL
2MO 2-METHYL-2-PROPANOL
2PL 2-PROPANOL
4ML 4-METHYL-2-BUTANOL
4MO 4-METHYL-2-PENTEN-2-OL
4PL 4-METHYL-2-PENTANOL
EET ETHYL ETHER
PYD PYRIDINE
DCB TOTAL DICHLOROBENZENES
TMZ TRIMETHYL BENZENE

MAX MIN

10.0
10.0

180.0
30.0

220.0
10.3

30000.0
150.0
200.0
128.0
50.0

200.0
10.0
40.0
10.0
20.0
25.0
10.0
10.0

437.0
30.0
30.0

470.0
10.0

340.0
1200.0
510.0

50.0
64.0
25.0
30.0

370.0
110.0
64.0
50.0

552.0
50.0
73.0

200.0
260.0
300.0
100.0
500.0
100.0
50.0

500.0
5.0

27.0

0.20
0.90
0.30
0.20
0.60
0.20
0.20
0.74
2.00
1.00
0.52
1.00
1.00
0.20
1.00
1.00
1.00
0.60
1.00
0.20
1.00
0.20
1.00
1.00
0.20
0.20
0.10
0.30
0.20
1.00
1.00
0.20
0.20
0.20
2.00
0.30
1.00
0.50

200.00
200.00
300.00
100.00
500.00
100.00
50.00

500.00
1.00
1.00

TOTAL
DETECT

14
2
40
26
9
19
46
4
0
2
15
7
0
51
0
0
0
24
0
17
0
9
1
0
33
21
65
2
36
0
0
45
40
60
0
45
0
9
0
2
0
0
0
0
0
0
0
11

TOTAL
UNDETECTS

295
306
268
282
298
289
251
291
86
300
287
284
302
257
308
308
308
284
308
286
308
300
307
302
278
281
244
301
161
308
291
263
268
239
295
263
29
122
3
1
3
3
3
3
3
3
79
0

UNITS

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
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Table 6-5
LIST OF SEMIVOLATILE ORGANIC COMPOUNDS IN Oil DATA BASE

WITH CONCENTRATION RANGE AND TOTAL OBSERVATIONS

CHEM-ID/FULL CHEMICAL NAME

124 1,2,4-TRICHLOROBENZENE
12B 1,2-DICHLOROBENZENE
13B 1,3-DICHLOROBENZENE
14B 1,4-DICHLOROBENZENE
246 2,4,6-TRICHLOROPHENOL
24C 2,4-DICHLOROPHENOL
24L 2,4-DINITROPHENOL
24M 2,4-DIMETHZLPHENOL
24P 2,4,5- TRICHLOROPHENOL
24T 2,4-DINITROTOLUENE
26T 2,6-DINITROTOLUENE
2CN 2-CHLORONAPHTHALENE
2CP 2-CHLOROPHENOL
2MN 2-METHYLNAPHTHALENE
2MP 2-METHYLPHENOL
2NA 2-NITROANILINE
2NP 2-NITROPHENOL
33B 3,3'-DICHLOROBENZIBINE
SNA 3-NITROANILINE
462 4.6-DINITRO-2-METHYLPHENOL
4BP 4-BROMOPHENYL-PHENYL ETHER
4C3 4-CHLORO-3-METHYLPHENOL
4CA 4-CHLOROANILINE
4CP 4-CHLOROPHENYL-PHENYL ETHER
4MP 4-METHYLPHENOL
4NA 4-NITROANILINE
4NP 4-NITROPHENOL
ACN ACENAPHTHENE
ACY ACENAPHTHYLENE
ATR ANTHRACENE
BAA BENZO(A)ANTHRACENE
BAL BENZYL ALCOHOL
BAP BENZO(A)PYRENE
BBF BENZO(B)FLOORANTHENE
BBP BUTYLBENZYL PHTHALATE (BBP)
BEM BIS(2-CHLOROETHOXY)METHANE
BET BIS(2-CHLOROETHYL)ETHER
BGP BENZO(G,H,I)PERYLENE
BIT BIS(2-CHLOROISOPROPYL)ETHER
BKF BENZO<K)FLUORANTHENE
BPH BIS(2-ETHYLHEXYL)PHTHALATE
BZA BENZOIC ACID
BZD BENZIDINE
CRY CHRYSENE
DBA DIBENZO(A,H)ANTHRACENE
DBF DIBENZOFURAN
DBP DI-N-BUTYLPHTHALATE
DEP DIETHYL PHTHALATE (DEP)
DMP DIMETHYL PHTHALATE
OOP DI-N-OCTYL PHTHALATE
FLA FLUORANTHENE (IDRYL)
FLE FLUORENE
HBE HEXACHLOROETHANE
HBU HEXACHLOROBUTADIENE
HCB HEXACHLOROBENZENE
HCP HEXACHLOROCYCLOP1NTADIENE
IPY INDENO(1,2,3-C,D)PYRENE
ISP ISOPHORONE
NAP NAPHTHALENE (TAR CAMPHOR)
NPH N-NITROSODIPHENYLAMINE
NPR N-NITROSODI-N-PROPYLAMINE
NTB NITROBENZENE
PAN PHENANTHRENE
PCP PENTACHLOROPHENOL (PCP)
PHN PHENOL
PYR PYRENE
ANL ANILINE (PHENYLAMINE)
BZ BENZYL CHLORIDE
OAC ORGANIC ACIDS

MAX MIN

15.6
15.6
15.6
60.7
15.6
15.6
78.0
20.0
78.0
16.0
16.0
50.0
15.6
50.0
15.6
78.0
15.6
31.2
78.0
78.0
15.6
15.6
15.6
15.6
15.6
78.0
78.0
15.6
50,0
15.6
15.6
20.0
15.6
22.0
15.6
15.6
15.6
18.0
15.6
15.6

730.0
1200.0

50.0
15.6
20.0
15.6
63.0
29.0
30.0
18.0
15.6
50.0
16.0
28.0
50.0
25.0
15.6
15.6
15.6
20.0
15.6
15.6
15.6
78.0
50.0
15.6
12.0
8.0

2800.0

5.00
0.20
1.00
0.30

10.00
10.00
20.00
10.00
10.00
10.00
10,00

5.00
5.00
1.90
5.00

10.00
10.00
10.00
10.00
10.00
10.00

8.00
10,00
10.00

5.00
18.00
20.00

5.00
5.00
5.00

10.00
4.00

10.00
10.00

2.00
5.00
2.50

10.00
5.00

10.00
1.80
1.00

10,00
8.00

10.00
10.00

1.70
0.50
2.00
0.40
2,00
5.00

10.00
10.00
10.00
10.00
10.00

5.00
1.00
8.00

10.00
10.00

5.00
10.00

1.00
1.00

10.00
8.00

400.00

TOTAL
DETECT

0
16
5
33
0
0
0
0
0
0
0
0
0
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
3
0
0
3
0
0
0
0
0
28
10
0
0
0
0
8
4
4
4
2
0
0
0
0
0
0
0
4
1
0
0
0
0
10
2
0
0
2

TOTAL
UNDETECTS

251
351
362
335
251
251
244
251
251
251
251
251
251
241
251
245
251
241
244
239
251
245
245
251
251
245
250
251
251
251
250
243
251
251
249
251
251
251
251
251
224
242
66
251
251
245
243
247
247
247
249
251
245
251
250
245
251
251
247
242
251
251
251
251
242
248
50
3
0

UNITS

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
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CHEM-ID/FULL CHEMICAL NAME

TCB 1,2,4,5-TETRACHLOROBENZENE
TCN 1,2,3,4-TETRACHLOROBENZENE
123 1,2,3-TRIMETHYLBENZENE
NME N-NITROSODIMETHYLAMINE
TEB 1,2,4,5-TETRAMETHXLBENZENE
THE 1,3,5-TRIMETHYLBENZENE

Table 6-5
(Continued)

MAX

10.0
8.0
13.0
10.0
6.0
3.0

MIN

10.00
8.00
5.00
8.00
6.00
1.00

TOTAL
DETECT

0
0
3
1
1
2

TOTAL
ONDETECTS

3
3
0
49
0
0

UNITS

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
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Table 6-6
LIST OF PESTICIDES AND PCBs IN Oil DATA BASE

WITH CONCENTRATION RANGE AND TOTAL OBSERVATIONS

CHEM-ID/FULL CHEMICAL NAME

ALD ALDEIN (HHDN)
BHA ALPHA-BHC (A-BHC)
BHB BETA-BHC (B-BHC)
BED DELTA-BHC (C-BHC)
BEG GAMMA-BBC (LINDANE)
CRD CHLOEDANE (ALPHA-CHLOEDANE)
ODD 4,4'-DDD
DDE 4,4'-DDE
DOT 4,4»-DOT
DIE DIELDEIN
EDA ENDEIN ALDEHYDE
EDK ENDRINE KETONE
EDE ENDEIN
EN1 ENDOSULFAN I
EN2 ENDOSULFAN II
ENS ENDOSULFAN SULFATE
HPC HEPTACHLOE
HPE HEPTACHLOE EPOXIDE
MXC METHOXYCHLOE (DMDT)
PCI PCB-1016 (AEOCLOR 1016)
PC2 PCB-1221 (AEOCLOR 1221)
PCS PCB-1232 {AEOCLOR 1232)
PC4 PCB-1242 (AEOCLOR 1242)
PCS PCB-1248 (AEOCLOE 1248)
PC6 PCB-1254 (AEOCLOE 1254)
PC7 PCB-1260 (AEOCLOE 1260)
TXP TOXAPHENE

MAX

2.5
2.5
34.0
2.5
2.5
25.0
5.0
5

MIN

.0
5.0
0.5
5.0
5.0
2.5
5.0
5.0
2.5
10.0
25.0
25.0
25.0
25.0
25.0
25.0
50.0
50.0
50.0

6-12

0.02
0.05
0.05
0.04
0.05
0.48
0.10
0.10
.10
.10
.10
.10
.10

0.05
0.10
0.10
0.05
0.05
0.48
0.05
0.05
0.05
0.05
0.05
0.96
0.96
0.05

TOTAL
DETECT

4
0
3
2
0
1
0
01
0
0
2
0
1
1
0
1
1
2
0
0
0
0
0
0
0
0

TOTAL
UNDETECTS

233
237
234
235
237
236
237
237
236
237
67
229
237
236
236
231
236
236
229
237
237
237
237
237
237
231
237

UNITS

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
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Table 6-7
LIST OF TENTATIVELY IDENTIFIED COMPOUNDS IN Oil DATA BASE

WITH CONCENTRATION RANGE AND TOTAL OBSERVATIONS

CHEM-ID/FULL CHEMICAL NAME

2MP 2-METHYLPHENOL
HDA HEXADECANOIC ACID
SUL MOLECULAR SULFUR
13X 1,3-OXATHIOLANE
25D 2,5-DIETHYLTETRAHYDRO FURAN
261 2,6,10,15-TETRAMETHYL HEPTADECANE
44B 4,4'-BUTYLIDENE BIS[2-1,1-DIMETHYLETHYL)
BCH BICYCLO-2,2,l-HEPTAN-2-ONE,l,
BSN BENZENESULFONAMIDE, N-BUTYL-4
CIO C10H18 HYDROCARBON
C3B C3-BENZENE
C4B C4-BENZENE
C6C C6H12 HYDROCARBON
C9C C9H16 HYDROCARBON
UNB TOTAL UNKNOWN BNA TIC
UNH TOTAL UNKNOWN BNA HYDROCARBONS
UNK UNKNOWN VOA TIC
C8H C8H16 HYDROCARBON
C9B C9H18 HYDROCARBON
2CH 2-CYCLOHEN-l-ONE
442 4-HYDROXY-4-METHYL-2-PENTANONE
DOD DODECANOIC ACID
NON NONANOIC ACID
TDA TETRADECAHOIC ACID
11M 1,1-METHYLETHYL BENZENE
13D 1,3-DIOXOLANE-2METHANOL, 2,4-DIMETHYL
1PE 1-PHENYL-ETHANONE
22P 2,2-DIMETHYLPROPANE
6DD 6-DODECANONE ___
B1M BENZENE,(1-METHYLETHENYL)-
BHT BUTYLATED HYDROXYTOLUENE
DBM ALPHA, ALPHA-DIMETHYL BENZENEMETHANOL
E1P ETHANONE.l-PHENYL
HXN HEXANE (N-HEXANE)
MCP METHYL CYCLOPENTANE
S8 SULFUR (S8)
1ST 15-TETRACOSENOIC ACID, METHYL ESTER
2E1 2-ETHYL-l-HEXANOL
90D 9-OCTADECANOIC ACID
AMD AMIDE
CHC CYCLbHEXANECARBOXYLIC ACID
DEC DECANOIC ACID
H2H HEXAHYDRO-2H-AZEPIN-2-ONE
HEX HEXANOIC ACID
NND N,N-DIMETHYLMETHAN AMINE
NPL NONYLPHENOL
OCT OCTANOIC ACID
TMB 1,2,4-TRIMETHYL BENZENE
11D 1,1-DIMETHYL HYDRAZINE
135 1,3,5-TRIOXANE
14D 1,4-DIMETHYLBENZENE
23H 2(3H)-BENZOTHIAZOLONE
2HP 2H-PYRAN-2-CARBOXYLIC ACID,5-
2PE 2-PHENOXY ETHANOL
2PN 2-PENTANONE,4,4-DIMETHYL
44D 4.4-DIMETHYL-2-PENTANONE
BS4 BENZENESULFONAMIDE, 4,4,4-TRIM
BSA BENZENESULFAMIDE
BST BENZENESULFONAMIDE,N,N,4-TRIM
BUT BUTANOIC ACID, 3-METHYL-BUTYL
Gil C10H12 HYDROCARBON
C14 C10H14 HYDROCARBON
C7C C7H14 HYDROCARBON
C7H C7H140 HYDROCARBON
C9H C9H12 HYDROCARBON
CHO CYCLOHEXANOL
CTS CYCLOTETRASILOXANE,OCTAMETHYL
DCA DICHLOROBENZOIC ACID
DEE 1,2-DIETHOXYETHANE
Ell ETHANE,1,1'-OXYBIX 2-ETHOXY

MAX MIN

15.6
60.0

2000.0
151.0
55.0
60.0
10.0
144.0
810.0
3.0
13.0
25.0
5.0
2.0

1300.0
360.0
22.0
1.0
3.0
7.0

100.0
300.0
10.0
50.0
20.0
280.0
50.0
8.0
30.0
20.0
10.0
100.0
10.0
40.0
5.0

1500.0
20.0
100.0
100.0
20.0
50.0
90.0
100.0
41.0
100.0
10.0
20.0
30.0

1564.0
30.0
3.0
40.0
450.0
792.0
40.0
1.0

752.0
30.0

1044.0
3084.0

2.0
2.0
3.0
60.0
10.0
300.0
142.0
100.0
14.0
66.0

5.00
5.00
13.00
151.00
17.00
8.00
7.00
10.00
32.00
3.00
0.40
2.00
1.00
2.00
3.00
2.00
0.10
1.00
3.00
7.00
30.00
50.00
5.00
16.00
20.00
120.00
20.00
8.00
30.00
20.00
8.00
20.00
10.00
1.00
3.00
90.00
20.00
10.00
100.00
20.00
50.00
24.00
100.00
10.00
100.00
10.00
20.00
10.00
812.00
30.00
3.00
40.00
424.00
372.00
4.00
1.00

752.00
30.00
30.00

2256.00
2.00
2.00
1.00
9.00
10.00
10.00
142.00
100.00
14.00
66.00

0
6
8
1
3
3
2
4
4
2
10
5
8
2
69
18
42
1
1
1
5
3
2
3
1
2
3
1
1
1
5
3
3
6
2
4
1
2
1
1
1
2
1
2
1
1
1
2
2
2
1
1
2
2
4
2
1
1
2
2
1
1
4
3
1
2
1
1
1
1

UNITS

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
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CHEM-ID/FULL CHEMICAL HAME

EMB ETHYL METHYL BENZENE
MPB METHYL PROPYL BENZENE
ODA OCTADECANOIC ACID
OXI OXIRANE,2,2'-OXYBISIME
P44 PHENOL,4,4-(1-METHYLETHYLIDE
PET POLY-ETHER
PMA PALMITIC ACID
PTA PALMITOLEIC ACID
TES TRIETHYL SILANE
TIM THIOBIS METHANE
TMU TETRAMETHYLUREA
UAH UNKNOWN AROMATIC HYDROCARBON
XDB X,Y-DIMETHYL BENZENE
XYB X-ETHYL-Y-METHYL BENZENE
2EH 2-ETHYL HEXANOIC ACID
441 4,4'-{l-METHYLETHYLIDENE) BIS PHENOL
CPM CYCLOPENTANE,METHYL
BCL BICYCLO(4,1,0)HEPTANE,7,7-DICHLORO
C6H C6H14 HYDROCARBON
CAL CAPROLACTAM
H2E HEXANIOCACID,2-ETHYL
SAH SATURATED ALIPHATIC HYDROCARBON
XYZ X,Y,Z-TRICHLORO-1-PROPENE
UNA UNKNOWN ALKANE
C9P C9-PHENOL ISOMER
EHL ETHYL HEXANOL
EPS ETNANONE, (PHENYLENE) BIS-
P24 PHENOL, 2-{2H-BENZOTRIZOL-2-YL)-4-METHYL
UNF UNKNOWN FREON TIC
2MA 2-METHYLPROPANOIC ACID
C7N C7H5NS
DER DIETHYL ETHER
MMC METHYL(METHYLETHYLIDENE)-CYCLOHEXANE

Table 6-7
(Continued)

MAX

40.0
2.0
30.0

4196.0
12.0
30.0
20.0
20.0
200.
8.
.0
.0

80.0
1.0

20.0
20.0
6.0
4.0
20.0
10.0
3.0
40.0
6.0
6.0
10.0
0.1

120.0
47.0
33.0
94.0
2.0
7.0
14.0
10.0
5.0

6-14

MIN

.00

.00
1
2
20.00

3306.00
12.00
30.00
10.00
20.00
200.00
8.00
8.00
1.00
20.00
20.00
6.00
4.00
8.00
10.00
1.00
40.00
6.00
6.00
10.00
0.10
22.00
47.00
9.00
94.00
2.00
7.00
14.00
4.00
5.00

TOTAL
DETECT

9
1
2
2
1
2
3
2
1
1
3
3
1
1
1
1
3
1
7
1
1
1
1
1
2
1
2
1
1
1
1
3
1

TOTAL
UNDETECTS

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

UNITS

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
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6.2 GROUNDWATER IIYDROGEOCHEMICAL FACIES

6.2.1 INTRODUCTION

Trilinear diagrams, Stiff diagrams, and thermodynamic computer modeling were used to
characterize the groundwater hydrogeochemical facies at the Oil landfill. Trilinear
diagrams and Stiff diagrams use the major ion chemistry to determine water quality
types or hydrogeochemical facies. They allow the interrelationships of calcium,
magnesium, sodium plus potassium, bicarbonate plus carbonate, sulfate and chloride
plus nitrate to be shown on one figure. The hydrogeochemical facies form a framework
within which potential chemical reaction pathways can be determined that ultimately
indicate the potential factors controlling the concentrations of trace metals and organic
compounds. The characterization of the hydrochemical facies is also a useful tool to
evaluate the extent of potential leachate migration. In this section, the leachate and
the groundwater hydrogeochemical facies are compared.

Thermodynamic computer modeling of the groundwater chemistry determines the
potential mineralogical controls on both the major and trace inorganic ions. Minerals
and compounds with which the water chemistry are in equilibrium are the solid phases
that potentially control the inorganic water chemistry. The geochemical modeling of
the Oil site used the EQ3NR/EQ6 software package created at Lawrence Livermore
Laboratory (Wolery, 1979). EQ3NR is an advanced code for calculating
thermodynamic equilibrium with respect to over 750 minerals and compounds. It
determines the potential for a particular water to precipitate, dissolve or be in
equilibrium with these minerals and compounds. EQ3NR prepares the water chemistry
data for entry into EQ6.

EQ6 allows the determination of the water chemistry under defined environmental
conditions. For example, the changes; in the water chemistry as the leachate and LFG
interact with both the aquifer and the in-situ groundwater under both oxidizing and
reducing conditions can be modeled over time. The solid phases formed, their order of
formation, and the resulting water chemistry can be predicted. Adsorption by solid
phases can be assessed. Definition of the oxidation-reduction conditions essentially
incorporates many aspects of bacteriological activity since such activity largely
determines the Eh.

The combination of the EQ3NR and EQ6 allow the effect of a remedial activity on the
inorganic chemistry to be assessed. The results of EQ3NR modeling are discussed in
Section 6.2.4. The results of the EQ6 analysis are provided in Section 6.2.5.

6.2.2 HYDROGEOCHEMICAL FACIES

The sample analysis for each well; was selected on the basis of the analytical
completeness and representativeness of the analysis compared to all other analyses. A
representative chemical analysis was :>elected to use for both the trilinear diagram and
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6.2.2.1 pH

alkaline groundwater. However, the groundwater from OI-03 probably reflects a grout
problem in the well. Grout problems affe
major effect on the organic composition.

6.2.2.2 Oxidation-Reduction Potential

I
for the computer modeling (EQ3NR). The hydrogeochemical facies of 44 wells at the
Oil site is demonstrated by their position on the trilinear diagram (Figure 6-1). The I
basic physical and chemical parameters that affect the chemical facies are listed on the ™
upper right side of the trilinear diagram including specific conductivity (SC), _
temperature, TDS, TOC, TOX, Eh, and field pH. The location of each well is shown •
in Figure 2-1, Field measurements of pH, Eh, specific conductance, and temperature
are necessary for both the interpretation of the hydrogeochemical facies and any _
computer modeling from equilibrium to fate and transport modeling. The TOC and I
halogen concentrations also can have a significant effect on the major ion chemistry,
therefore, their concentrations are also shown on the upper right hand side of the •
trilinear diagram. Each of these parameters is discussed individually in the following |
sections.

I
The pH ranges from slightly acidic 6.08 (OI-01A) to a highly alkaline 11.07 (OI-03). •
Refuse deposited in the landfill includes alkaline materials that could cause a highly |

problem in the well. Grout problems affect the major ion chemistry but will not have a •

I
Eh ranges from a reducing minus 108 mv in OI-15B to an oxidizing condition of plus
497 mv (OI-08A). Eh measures the overall oxidation-reduction condition of the I
groundwater, which, along with pH, organic compounds, and concentration, control the •
dissolved metals concentrations. Bacterial activity is the major controlling factor on
Eh. Therefore, Eh is an indirect measure of bacterial activity. The bacteria control Eh •
by consuming oxygen, degrading organic compounds, and producing additional gases ™
and simpler organic compounds. Natural reactions consume oxygen also but at a much
smaller rate. •

For groundwater near the surface interacting with little bacterial activity, Eh is _
commonly in the range of plus 500 mv. Figure 6-2 shows the Eh relationship with I
depth. The least square correlation coefficient between Eh and depth is a minus 0.7
for all the wells, indicating a reasonal degree of fit. However, when the least square fit _
line is extrapolated to zero depth, a surface Eh of only 370 mv is indicated. If I
environmental conditions within the aquifer are adequate for bacterial activity, the Eh
may be decreased to the range of plus or minus 100 mv. Only the deeper wells (OI-02 w
and OI-15B) are in this range. These are the only two wells at Oil that contain |
dissolved hydrogen sulfide gas in the groundwater. Negative values of Eh represent
reducing conditions and usually require bacterial activity in most groundwater systems. •
The amount of bacterial activity, and the increasing degree of reducing conditions, |
corresponds to the decreasing Eh value below plus 100 to increasing negative numbers.

I
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TRILINEflR DIRGRRM
(Percent of total mllllequlllvalents pen Liter)

WELL
WELLID

R
B
c
D
E
F
G
H
I
J
K
L
M
N
a
P
a
R
s
T
U
V
H
X
Y
Z
RR
SB
CC
DD
EE
FF
GG
HH
II
JJ
KK
LL
MM
NN
00
PP
aa
RR

CPD-13
COD-17
OS-01
OI-01fi
OI-01G
QI-02
01-03
oi-ot
01-05
01-06
OI-07C
OI-OBR
OI-09R
OI-10R
OI-10B
oi-nn
OI-12B
OI-12C
OI-13R
OI-13B
OI-13C
OI-HD
OI-1SR
OI-15B
OI-1BR
OI-17R
OI-17B
OI-lBfl
OI-1BB
QI-19R
OI-19B
OI-19C
OI-20R
OI-20B
OI-21B
OI-22B
QI-23B
OI-25R
OI-25B
OI-26R
OI-26B
OI-27H
OI-2BB
OI-29B

DflTfl
sc

9B85.71

2820.00
3620.00
990.00

1500.00
23600.00

550.00
880.00
425.00
340.00
BOO. 00
395.00

1450.00
1000.00
440.00
320.00
330.00

1450.00
345.00
500.00
850.00
810.00

1330.00
1150.00
680.00

5800.00
510.00
880.00
930.00

1100.00
570.00
295.00
500.00
325.00
500.00
540.00
450.00
570.00
440.00
500.00
300.00

1180.00

Tsrap

35.00

21.00
22. BO
27.00
26.00
28.00
27.00
25.00
23.60
24.00
23.50
30.00
28.00
22.40
25.00
22.00
22.00
19.00
23.50
24.50
25.00
24.00
25.00
22.50
24.50
23.00
23.00
21.00
22.50
20.00
24.00
23.50
23.50
23.00
24.00
23.00
24.00
21.00
23.00
23.50
22.00
25.00.

IDS

6780.00
566.00
•401.00

2000.00
2510.00
631. OD
429.00

16300.00
353.00
704.00
266.00
255.00
488.00
285.00

1320.00
384.00
281.00
255.00
250.00
702.00
300.00
400.00
500.00
600.00
800.00
800.00
300.00

5400.00
300.00
500.00
600.00
600.00
500.00
200.00
300.00
200.00
300.00
400.00
200.00
400.00
300.00
400.00
200.00
800.00

roc
ins/D
1771.00

0.47
0.47
2.00
4.00
5.30
1.90

318.00
4.10
3.20
2.00
2.80
1.40
1.30
1.60

32.00
1.00 U
1.00 U
1.00 U
9.50
1.00 U

2. 50
1.30

209.00

75.50
1.70
1.00 U
1.90

36.90
1.90
1.00 U
1.00 U
1.00 U
1.00 U

14.00
1.00

1.00 U

TOX
tue/L)

400.00
7.20
7.20

48.00
106.00

5.00 U
12. DO

3520.00
7.10

46.00
16.00

7.40
16.00
11.00
14.00
16.00
7.00
5.00 U

17.00
14.00

5.00 U

34.40
ID. 20

6.00

58B.OO
5.00 U

189.00
31.20

156.00
105.00

5.00 U
11.80
45.70
12.40
11.30
17.10

50.00

Eh

390.70
365.50
-79.00
151.00
341.30
104.30
259.30
362.00
497.00
289.30
146.30
364.30
170.30
145.70
273.00
308.00
142.70
260.70
243.70
327.30

-108.00
296.00
273.50
170.50
197.70
78.70

285.50
293.30
276.70
288.70
182.30
103.00
253.30
142.70
297.50
129.50
371.00
163.00
177.30
276.70
154.30

pH-F

7.00

6.08
6.41
7.85

11.10
8.53
8.40
7.50
6.66
7.80
7.23
8.15
6.80

10.02
8.97
7.40
7.18

11.07
B.94
7.24
7.64
7.74
6.44
7.30
6.47
B.35
8.12
7.57
6.92
7.65
6.29
7.32
7.40
9.47
7.02
8.48
7.46
7.53
7.07
7.16
7.23
6.97

DRTE

7/15/86
12/11/89
12/11/89
08/09/89
08/08/89
09/26/88
09/26/88
08/11/89
09/26/88
09/26/88
08/08/89
09/28/88
09/27/88
09/27/88
09/27/88
08/11/89
OB/10/89
08/10/89
08/09/89
09/27/88
03/20/90
03/29/90
03/20/90
03/22/90
03/29/90
01/26/90
03/22/90
03/20/90
02/26/90
02/26/90
02/27/90
02/26/90
02/27/90
03/21/90
02/27/90
02/28/90
03/22/90
03/20/90
03/21/90
03/21/90
03/21/90
03/02/90
03/22/90
03/29/90

Ca CATIONS Na + K HC(>3 ANIONS Cl

FIGURE 6-1
GROUNDWATER
HYDROGEOCHEMICAL FACIES
OH SITE, MONTEREY PARK, CALIFORNIA
PHASE 1 HYDROGEOLOGY INVESTIGATION
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6.2.23 Specific Conductance and Total Dissolved Solids
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There appear to be two groups of groundwaters between the well representing the
most oxidizing condition (OI-8A) and the two wells representing the most reducing
conditions (OI-02 and OI-15B). The group of wells representing the more oxidizing
condition, 250 to 400 mv, is a common range for groundwater. The reducing conditions
in OI-02 and OI-15B suggest potential leachate contamination in the A-sand and lower
sand at the southwest corner of the site. With the exception of wells OI-18A and
OI-27A, the potentially perched groundwater of both the Lakewood/San Pedro Unit
and Pico Unit are in the upper group. With the exception of well OI-20B, the
Lakewood/San Pedro groundwaters are also in the upper group. Part of the Pico
sandstone and conglomerate unit groundwaters, one A-Sand (OI-14C) and one Pico silt
groundwater (OI-25A) are also in the upper group.

The lower group of groundwaters, from an Eh of 100 to 200 mv, is more reduced than •
would be expected unless there is: 1) an agent to reduce the oxygen flux (an aquitard |
or bacterial activity upgradient from the well) or 2) bacterial activity within the aquifer.
Most of the Pico sandstone and Pico siltstone, conglomerate, and A-sand units are in •
this group. However, two potentially perched groundwaters (OI-18A and OI-27A) are •
also in this group. Approximately five groundwaters (OI-04, OI-17A, OI-18A, OI-19C,
OI-27A, and possibly OI-09A) are more reducing than would be expected for their •
depths, and one A-sand well water (OI-14C) is too oxidizing for its depth. The A-Sand •
groundwater in weD OI-14C probably receives a higher proportion of surface recharge
than the other A-Sand well locations. The five groundwaters are among the wells •
producing groundwater that contains the higher concentrations of organic contaminants. •

There is another group of three wells (OI-11A, OI-12B and OI-29B) that also produce •
groundwaters more oxidizing than their depth would indicate to be true values. OI-11A
and OI-12B are very slow to recharge after purging. Purging the well and having to •
wait 24 hours to allow the well to recover for 24 hours in order to have enough water *
for analysis, raises the Eh in the sampled groundwater. The groundwater accumulates
oxygen as it slowly enters and sits in the wellbore, thus raising the Eh. I

If the above groundwaters are subtracted from the correlation analysis, the correlation _
coefficient between Eh and depth increases to a minus 0.9. This gives an excellent fit |
and results in a much more reasonable surface Eh of 480 mv. The analysis indicates
that leachate is probably responsible for the reduction in Eh in potentially perched M
groundwater and potentially in the San Pedro (OI-09A) well and Pico sandstone and £
conglomerate (OI-19C) well.

I
Specific conductance or conductivity and TDS are good indicators of total dissolved •
inorganic species in groundwater. Conductivity can usually be used to approximate the |
inorganic TDS. It is also used as a quality assurance/quality control (QA/QC) factor to
determine the stability of TDS during well sampling and to check the analytical •

I



concentrations of the total cations and anions when the chemical analysis is received.
Field conductivity for the groundwater analyses range from 295 micromhos per cm
(umhos) in OI-20B to 23,600 umhos in OI-04 (Figure 6-1). TDS ranges from 200 mg/1
in four wells (OI-20B, OI7-22B, OI-25B, and OI-28B) to 16,300 mg/1 (OI-04).

Most wells (36 of the 44) have a TDS of less than 1000 mg/1 and more than half (28 of
the 44) have a TDS equal or less than 500 mg/1. TDS normally increases with depth in
natural groundwater systems. TDS at this site decreases exponentially with depth. Well
OI-4, with a mean screen depth of 20.5 feet, has the highest concentration. OI-4 is
known to be contaminated with leachate. TDS decreases to 5,100 mg/1 at well OI-18A
with a mean screen depth of only 25 feet (and a very low Eh). Well CDD-13, with a
mean screen depth of 56 feet, has a TDS of 6,780 mg/1. Wells OI-01A and OI-01C,
with mean screen depths of 95 and 112 feet, respectively, have TDS concentrations of
2,000 and 2,500 mg/1, respectively. The decrease of TDS with depth suggests leachate
contamination into at least perched groundwater. Median concentrations of TDS are
shown in Figure 6-3.

6.2.2.4 Temperature

Temperature affects the rate of chemical reactions and volatization of volatile organic
compounds. Temperature ranges from 19 degrees Celsius (°C) in OI-13B to 30 °C in
OI-10A. Temperatures for the wells have a considerable variability. For example, field
temperatures for OI-10A have been as low as 23 °C, and OI-19B is commonly in the
22 °C range. Temperatures normally increase with depth in natural groundwater
systems. The trend at this site is not uniform in the depth range of surface to 520 feet
(OI-02) suggesting a potential mixing of water sources that equilibrates the
temperature.

6.2.2.5 Total Organic Carbon (TOC) and Total Organic Halide (TOX) Concentration

TOC and TOX are commonly used indicator parameters for the presence of organic
compounds in water samples. In a TOC analysis, organic carbon in a sample is
converted to carbon dioxide by catalytic combustion or wet chemical oxidation. The
CO2 is measured directly by an infrared detector or converted to methane and
measured by a flame ionization detector. The detection limit is usually 1 mg/1.

TOX measures all halogenated organic compounds that are absorbed on granular
activated carbon, both purgeable and nonpurgeable. Due to the relatively low
sensitivity of this method (5 to 60 ug/1), TOX is a useful screening test for halogenated
volatile organic solvents. In addition, TOX detects polar, nonvolatile, and high
molecular weight compounds which are not amenable to detection by gas
chromatography.
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I
Available median TOC concentrations range from less than 1 mg/1 on 10 wells (OI-12B,
OI-12C, OI-13A, OI-13C, OI-19A, OI-20B, OI-21B, OI-22B, OI-23B, and OI-27A) to I
1121 mg/1 (CDD-13) as displayed in Figure 6-4. Available TOX concentrations range *
from undetected at five micrograms per liter (ug/1) on four wells (OI-02, OI-12C,
OI-13C, OI-18B, and OI-20B) to 3,520 ug/1 (OI-04). Median TOX concentrations are J
shown in Figure 6-5.

The TOC concentration includes the TOX, but there is little other correspondence |
between the TOC and TOX at the Oil site except for the undetected concentrations.
TOC includes the fatty acids, alcohols, etc., degradation products from the refuse, but •
the TOX includes only the halogenated organic compounds. TOC is most closely |
related to the bacterial activity and TOX to refuse composition. Thurman (1985) states
that the hydrophilic acid concentration in groundwater associated with the fermentation m
of solid waste ranges from 50 to 1,000 mg/1 and that the average groundwater contains |
0.1 to 2.0 mg/1 dissolved organic carbon (DOC, sample filtered through a 0.45 micron
filter). •

Other wells with elevated TOC (and their median TOC) include OI-19C (18.9 mgd),
OI-25A (145 mg/1), OI-13B (12.3 mg/1), and OI-11A (32.5 mg/1). OI-25A, OI-13B, and •
OI-11A are completed into the Pico silt on the North Parcel. These wells do not have I
other indications of contamination, so the elevated TOC may originate from the
siltstone. •

In approximately 10 percent of the groundwaters (4 of the 37) TOC concentrations
exceed 50 mg/1 (CDD-13, OI-04, OI-17A, and OI-18A). These wells are contaminated •
with leachate. One-third (12 of the 37) exceed 2.0 mg/1. Therefore, TOC suggests that - •
groundwater from as much as a third of the wells have an elevated TOC. Median
TOX concentrations are shown in Figure 6-4. I

6.2.2.6 Major Ion Chemistry Cations _

The major ion inorganic groundwater chemistry for 44 wells at the Oil landfill are
illustrated on three parts of the trilinear diagram (Figure 6-1). The three parts are the _
cation and anion triangles on either side of the hydrogeochemical facies diamond. The •
relative percentages of anions and cations in millequivalents per liter (meg/1) are shown
in the well water position in the anion and cation fields. The points are then projected _
upwards into the diamond-shaped field to characterize groups of wells representing J
separate hydrogeochemical facies. The cation triangle (lower left) indicates a grouping
of most wells trending from sodium as the major cation facies toward a mixed cation, mt
magnesium-calcium-sodium, facies. |

With the exception of the Pico sandstone and conglomerate unit waters, the geologic •
units do not indicate a particular position in the cation facies. The wells generally p
exhibit a typical pattern for ion exchange. This pattern consists of a line that trends
between the sodium end towards a mixed calcium-magnesium composition. The Pico •

6-22

LAO63737\RR\219 036.51 I



8*9.0

OI-UB- - 8

FLAG D E S C R I P T I O N

J E S T I M A T E D D A T A F O R
Q U A L I T A T I V E U S E ONLY
T E N T A T I V E L Y I D E N T I F I E D
C O M P O U N D
'T' AND 'J 1 APPLY
V A L U E BETWEEN IDL AND CROL
LESS THAN D E T E C T I O N LIU I T
'J 1 AHD 'U 1 APPLY

FIGURE 6
T O T A L
M E D I A N

-3
D I S S O L V E D S O L I D S
C O N C E N T R A T I O N S (MG/L) I N G R O U N D f A T E R

E X P L A N A T I O N
M E D I A N C O N C E N T R A T I O N S (MG/L)

O °
>0

0

TO 1

TO 2

TO 5

TO 10

TO 100

TO 500

TO 1000

>1000 TO 10000

>10000 AND UP

>2

>5

>10

>100

>500

O
D

P o t e n t i a l ! ;
San P e d r o I
P o t e n t i a l h
P i c o S i I t s l

f P E R C H E D ,

i P E R C H E D ,
l o n e

a n P e d r o U n i t
u n c o n f i n e d )

P i c o U n i t , S a n d s t o n e / ,
"- ' ' - ' c o n f i n e d )
P i c a U n i t , A - S o n d
( c o n f i n e d )

V Coi ig I ome r o t e

O
/ \ P i c o S i l t s t o n e

500 1000
•""•

SCALE N FEET

2000

O P E R A T I N G I N D U S T R I E S , I N C .
L A N D F I L L S I T E

U O N T E R E Y P A R K , C A L I F O R N I A
PHASE 1 H Y D R O G E O L O G Y I N V E S T I G A T I O N



OI-10B
1.MV
o i - t e *
1.MP

S!-07C
2.00

I-12C

'FLAG D E S C R I P T I O N

J E S T I M A T E D DATA FOR
Q U A L I T A T I V E !ISE ONLY
T E N T A T I V E L Y I D E N T I F I E D
C O M P O U N D
'T 1 AND 'J 1 APPLY
V A L U E B E T W E E N I D L A N D CROL
LESS THAN D E T E C T I O N L I HI T
'J' AND 'U 1 APPLY

FIGURE 6
T O T A L
M E D I A N

-4
O R G A N I C C A R B O N
C O N C E N T R A T I O N S (MG/L) I N G R O U N D W A T E R

E X P L A N A T I O N
MED

O

o

o

/\

AN C O N C E N T R A T I O N S (UG/l)
0

>0 TO I

TO 2

TO 5

TO 10

TO 100

TO 500

TO 1000

>1000 TO 10000

>10000 AND UP

>2

>5

>10

>10fl

>500

P o t e n t i a l I
S a n P e d r o

f P E R C H E D ,
Ini t

P o t e n t i a l l y P E R C H E D ,
P i c o S i l t s l o n e
an Ped r o U
u n c o n f i n e d

li t

V P i c o U n i t , S a n d s t o n e /
C o n g I one r a t e ( c o n f i n e d )

/\ P i c o (Jni t
N' c o n f i n e d )( c o n f i n e

P i c o S i l t s t o n e

A - S a n d

500 1000
l
SCALE N FEET

2000

O P E R A T I N G I N D U S T R I E S , I N C .
L A N D F I L L S I T E

H O N T E R E Y P A R K , C A L I F O R N I A
PHASE 1 H Y D R O G E O L G G Y I N V E S T I G A T I O N



01-1S3
UMi

i'ii"

0 ! - I 2 B
6.I5J

0 1 - I 2 C
10.00J

E S T I M A T E D D A T A F O R
Q U A L I T A T I V E U S E ONLY
T E N T A T I V E L Y I D E N T I F I E D

•T' AMD 'J 1 A P P L Y
V A L U E B E T W E E N I D L A N D C R O L
LESS TH A N D E T E C T I O N L I M I T
'J' AND 'U' APPLY

FIGURE 6
TOTAL
M E D I A N

-5
O R G A N I C H A L O G E N S
C O N C E N T R A T I O N S (UG/L) I N G R O U N D W A T E R

E X P L A N A T I O N
M E D

O

o

V
o
A

AN C O N C E N T R A T I O N S (UG/L)
0

>fl TO 1

TO 2

TO 5

TO 10

TO 100

TO 500

TO 1000

>1000 TO 10000

>10000 AND UP

P o t e n t i a l l y P E R C H E D ,
Oni '

>2

>5

>1 f l

>100
>500

S a n P e d r o
P o t e n t i a l !

i t
l y P E R C H E D ,

P i co S i It si one
(^ Son P e d r o Dpi I^-^ (u n e o n f i n e d )

P i c o U n i t , S a n d s t o n e /
C o n g I o m e r a t e ( c o n f i n e d )
P i c o U n i t . A-Sond
( c o n f i n e d )
P i c o S i l t s t o n e

500 WOO^asEi
SCALE N FEET

2000

I N C .O P E R A T I N G I N D U S T R I E S ,
L A N D F I L L S I T E

y O N T E R E Y P A R K , C A L I F O R N I A
PHASE 1 HYDR06EOL06Y I N V E S T I G A T I O N



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Unit groundwaters typically contain lower magnesium than the other geologic units,
commonly less than 20 percent. With the exception of the three analyses at the
extreme sodium percentage end, all the wells with analyses containing less than
20 percent magnesium come from the Pico sand and gravel units.

Ion exchange would be very effective in the landfill and landfill leachate. The bacteria
in the landfill produce acetate, thus creating a slightly acidic reducing environment.
Most of the ammonia would be present in the leachate as the ammonium ion (Hem,
1985). Ammonium acetate is a common analytical reagent used to exchange with all
the other major cations on exchange positions. Therefore, the leachate is capable of
replacing the sodium, calcium, magnesium and potassium as it moves through
permeable sedimentary units. Sodium would potentially be the easiest ion to replace,
but if the ammonia is high enough all the other cations would be released. The
ammonia in the groundwater ranges from undetected to 98 mg/1 in OI-03. It is the
major form of nitrogen in 21 of the 44 well analyses. Ammonia exceeds one mg/1 in
groundwater from 8 wells (CDD-13, OI-03, OI-04, OI-11A, OI-12B, OI-13B, OI-13C,
and OI-15B). Ammonia, alone, however, does not indicate leachate contamination.

6.2.2.7 Anions

The anion triangle (lower right) indicates a dominance of bicarbonate plus carbonate
and chloride over sulfate. The pH of 35 of the 42 groundwaters range from 6.08 to 8.2,
indicating that most of the alkalinity is bicarbonate. Carbonate is present in only 7
groundwaters. More groundwater analyses group in the bicarbonate sector than the
chloride. All geologic units are represented in the bicarbonate facies but, with the
exception of the analysis for OI-26A (Pico sandstone and conglomerate), all the
analyses in the chloride facies are San Pedro units.

The trend of anion compositional changes is more diffuse than the cations. There is a
group of groundwater analyses trending from approximately 90 percent bicarbonate
plus 10 percent chloride toward increasing sulfate and chloride and decreasing
bicarbonate percentages. Most of these analyses are from wells completed in the Pico
but San Pedro analyses are present in the trend. The lone sulfate facies analysis is
from the Pico sandstone and gravel unit (OI-6). The high sulfate indicates an oxidizing
condition at this well. However, this unit has the, most variability of the six
groundwater units in hydrogeochemical facies. This variability suggests multiple sources
of different water chemistry contributing to this particular unit.

6.2.2.8 Hydrogeochemical Facies

Projecting the cation and anion chemical percentages into the hydrogeochemical facies
diamond indicates a considerable range in hydrogeochemical facies. The diamond is
divided into 4 equidimensional diamonds by projecting the 50 percent boundaries from
the cation and anion triangles. These four diamonds represent the four
hydrogeochemical facies. The northern diamond represents the calcium-magnesium-
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I
sulfate-chloride facies; southern diamond, the sodium-bicarbonate facies; eastern _
diamond, the sodium-sulfate-chloride facies; and western diamond, the calcium- I
magnesium-bicarbonate facies.

Most of the analyses group in the central part of the facies diamond. Four |
groundwater analyses, however, are clearly separated from the central group, in the
lower part of the diamond, into the sodium-bicarbonate hydrogeochemical facies •
(OI-11A, OI-12B, OI-13B, and OI-19C). Sodium-bicarbonate groundwater facies are I
most commonly associated with alkaline volcanic rocks and in aquifers above oil and
gas reservoirs. OI-11A and OI-13B are suspected of being contaminated with grout. •
OI-19C is contaminated with VOCs, as discussed in Section 6.4.2. I

In the upper part of the diamond, four groundwater analyses are separated into the •
calcium-magnesium-sulfate-chloride facies (OI-1A, OI-1C, OMOB and OI-18A). These I
analyses do not include sulfate as a dominant anion, therefore, they represent a
calcium-magnesium-chloride facies groundwaters, a very unusual water •
hydrogeochemical facies. Sulfate is normally the dominant anion for natural •
groundwater in this facies. The calcium-magnesium-chloride brine is relatively rare in
oilfield brines but is known to occur in surface brines under extreme conditions of I
evaporation (beyond potash precipitation). ™

An alternate method of displaying major ion content of groundwaters is the Stiff I
diagram (Figure 6-6). The shape of the Stiff diagrams reflects the relative major ion "
content in meg/1, and the size is proportional to the TDS. With this method of
displaying the data, the separate hydrogeochemical facies discussed in this section can I
be easily identified.

The shallow leachate and condensate are in the sodium-chloride hydrogeochemical I
facies. The shallow leachate may be reflecting the emplacement of sodium chloride as
part of a waste product and the increase in sodium chloride from the recycled leachate «
pumped back into the waste. The deep leachate from the Oil landfill, in agreement |
with the shallow leachate, has a sodium as the dominant cation, but the dominant anion
is bicarbonate. The deep leachate is a sodium bicarbonate type groundwater, •
suggesting that it may represent a mixture of leachate with the groundwater. |

The trilinear diagram of hydrogeochemical facies suggests that a sodium bicarbonate •
facies natural groundwater is mixing with a mixed cation and anion leachate facies. I
The mixed cation bicarbonate facies of most of the analyses is within the facies of
"average" landfill leachates and the two deep leachate samples from this site. The high •
chloride is typical of the shallow leachate and condensate. The anionic facies is the •
most definitive of mixing. The two leachates from the Oil landfill are central to the
other analyses. •

I
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The major ion chemistry, therefore, indicates that in many locations the shallow
groundwater system, particularly of the San Pedro units, probably represents a mixture
of landfill leachate with the in situ groundwater. The metals and the organics
contribute to the definition of mixture.

6.23 DISSOLVED METALS

The dissolved metals concentrations in the groundwater are listed in Appendix M-l.
The metals concentrations are summarized by well in Table 6-16 at the end of
Section 6. The well summary lists the maximum, minimum, and median metals
concentrations (and other parameters) in addition to the number of detected versus the
number of samples collected from each well. These data show similar metals
associations with each other that suggest a similar source or sources. Graphics
summarizing concentrations of selected metals are in this section and Appendix L.

Metals ranked in order of the number of wells in which the median concentration of
the metals are detected (including concentrations flagged with J and L) results in the
following distribution:

Al=Mn>Fe>Ba>Zn>As>Cu>Ag>Ni>Cr=Hg>Co=V>Pb>Se>Cd>Sb

Aluminum and manganese are detected in 45 wells and antimony in only 2 wells (OI-4
and OI-7C). Ranking by median maximum metals concentrations produces a very
similar distribution:

Fe>Mn>Al>Ni>Ba>Zn>As>Cu>Co>Cr>V>Sb>Ag>Se>Pb>Cd>Hg

The maximum median concentration of iron is 53,800 ug/1 and of manganese is
25,300 ug/1, both in OI-18A. Mercury has a maximum median concentration of only
2.7 ug/1 (CDD-13).

The similarity between the two distributions listed above is in three groups of elements:
aluminum, manganese, and iron; barium, zinc, arsenic, and copper; and nickel, chrome
cobalt, and vanadium. Aluminum, iron and manganese are common metals in
groundwater but not usually found in milligram per liter concentrations in
groundwater. All three commonly occur in the tens of micrograms per liter without
organic complexing. Aluminum, at these pH values) is commonly much less than the
median concentration of 1.87 mg/1 (OI-4) without organic complexing. For example, as
much as 90 percent of the aluminum in water from peat bogs occurs as an organic
complex.

More wells contain manganese than iron. This is indicative of groundwater transport
from a nearby source. In most sources (including landfills), iron is more common and
occurs in higher concentrations than manganese. However, manganese precipitation is
kinetically much slower than iron, particularly at these pH values. Iron precipitates
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I
within a few minutes to an hour if it is not complexed with organics. Manganese, on «
the other hand, can remain in solution for one week or more. Median iron |
concentrations in groundwater are shown in Figure 6-7.

Barium concentrations are commonly controlled by dissolved sulfate in natural ground- |
water systems, particularly in shallow groundwater systems (less than 500 feet).
Dissolved barium precipitates as barium sulfate. The prevalence of barium at the Oil •
site, therefore, is a result of sulfate reducing bacteria, which converts sulfate into |
inorganic and organic sulfides. Coupling the sulfate reduction with the prevalence of
ammonia (33 of the 45 wells) as opposed to nitrate (27 of the 45 wells) indicates a •
linkage with landfill leachate for the barium, zinc, arsenic, and copper series. Arsenic |
and copper are also capable of being strongly complexed with organics. In addition to
complexing, arsenic can be converted into a methylated arsine gas by bacteria. The •
methylated arsine gases are very stable to oxidation, requiring months to become •
oxidized in the groundwater. When they do oxidize, they form arsenates (anions) that
have the potential to be transported through the aquifer at a faster rate than the •
cations. Most mineral surfaces are negatively charged and retard cations. Likewise, in •
addition to organic complexing, copper can be incorporated into bacterial membranes,
fragments of which can be transported in coarse-grained aquifers. I
The nickel, cobalt, chrome, and vanadium are common constituents of organic sources. "
Nickel and vanadium are particularly prevalent in hydrocarbons. Chrome and
vanadium are present as chromates and vanadates (anions). Therefore, they can be •
potentially transported through the aquifer somewhat faster than cationic metals. In ™
addition to the importance of organic complexing to aid transport of these metals, the
prevalence of these metals also indicates a potential series of organic constituents as •
sources.

The comparatively low concentrations of lead, selenium, and cadmium may be •
indicative of lack of source material rather than transport. Cadmium, for example, is
similar to copper in its accumulation in bacterial membranes and organic complexing. _
The highest median is 5.7 ug/1 in CDD-13. It is also possible that the carbonate |
chemistry controls lead and cadmium but carbonate would have little effect on the
selenium concentration. •

Detectable median concentrations of antimony occur in only two wells (OI-4 and
OI-7C), but at a relatively high concentration (82 ug/1 in OI-4). Silver, on the other •
hand, occurs in almost one-third of the groundwater from the wells but at relatively low |
concentrations (highest median 30 ug/1 in OI-16A). The similarity in number of wells
with detectable silver and copper (17 and 18, respectively) is a common transport •
relationship. The two metals have similar transport mechanisms but different I
abundances. Finally, mercury occurs in almost 25 percent (10 of 45) of the medians for
the groundwater in the wells but at concentrations lower than other metals. •
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•

I
I
• • Calcium fluoride controls the fluoride concentration.

I
• Aluminum concentrations are controlled by the precipitation as the oxide

• (boehmite and diaspora).

The presence of minerals and compounds which are supersaturated indicate that either
• reaction kinetics or organic compounds limit the precipitation of the metals. In the

I

I

The similarity in both concentration and distribution of these metals in the groundwater
indicate a source high in both bacterial activity and organic compounds. The organic
material is both a source and an aid in transporting the metals. The bacterial activity
creates an environment that selectively stimulates the mobility of the metals. The
landfill supplies all these conditions. " I

6.2.4 MINERAL SATURATION J

The thermodynamic computer mode]: EQ3NR was used to calculate the saturation
index for each Oil groundwater and leachate sample with respect to over 750 minerals
and compounds. The saturation index for each mineral species is defined as the ratio
of the ion activity product and solubility product of the constituents making up the
mineral or compound. A groundwater sample is considered in equilibrium with respect
to a particular mineral if the log of the saturation index is between plus or minus 0.5.
Supersaturation is defined where the ratio is greater than 0.5 and undersaturated as
below minus 0.5 but above minus 1.0. A summary of the number of groundwater
monitoring wells which are in equilibrium, undersaturated, and supersaturated with
respect to specific minerals are listed in Table 6-8. Undersaturated mineral and
compound species with a saturation index less than 1.0 were not included in Table 6-8,
because below this level, the mineral or compound will exert little if any control on the
water chemistry.

These results from the EQ3NR analysis provide the following conclusions:

• Most of the Oil groundwaters are in a reduced state.

• Organic complexing agents increase the solubility of many metals.

• Calcium, magnesium, barium, ferrous iron, and manganese, and to a
lesser extent, zinc and lead concentrations are apparently controlled by
carbonate mineral species.

• Sulfide minerals control the concentrations of iron, copper, zinc, and
lead.

Two analyses of silica indicate magnesium silicates (kerolite) and quartz
control the silica concentration.
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Table 6-8
Minerals and Their Calculated Equilibrium Status with Groundwater

from the Monitoring Wells Calculated by EQ3NR

MINERAL

Carbonates
Dolomite (Ca,Mg)

Calcite (Ca)

Witherite (Ba)
Dawsonite (Na,Al)
Magnesite (Mg)

Siderite (Fe)

Rhodochrosite (Mn)
Alstonite (Ba,Ca)

Smithsonite (Zn)
Cerrusite (Pb)

Sulfides

Pyrite (Fe)
Chalcopyrite (Cu)

Chalcocite (Cu)
Sphalerite (Zn)
Galena (Pb)

Acanthite (Ag)

Cinnabar (Hg)
Oxides

Goethite (Fe)
Iron Oxyhydroxide

Boehmite (Al)

Diaspore (Al)

NUMBER OF WELLS

Equilibrium Undersaturated Supersaturated

17

13

9

13
10*

9

7

6*

1*

—

6
7
—

7
7

5

8

2

2

2

9*

7*

26*

3

—

1*

2*

~

2
—

—

—

--

—

—

—

—

—

—

--

--

—

—

—

2*
1*

7*
3*
2*
8*

6*

4*

8

19

19

4
4

5

—

22*
12
1
8
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Table 6-8
(Continued)

MINERAL

Gibbsite (Al)
Chromates (Cr)
Zincite (Zn, Mn)

Sulfates
Barite (Ba)
Alunite (K, Al)

NUMBER OF WELLS

Equilibrium

4
~

1

Undersaturated

—

—

1

Supersaturated

23
15*
2*

17

2

7

1

5*

—

*Leachate samples included
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I
case of the metals listed in Table 6-8, the kinetics are sufficiently rapid that most of the _
supersaturated compounds should precipitate. Therefore, organic constituents that I
complex with the metals are the expected explanation for the supersaturated states.
The mineral saturation indexes for the groundwater and deep leachate are very M
similar. Carbonate and sulfide minerals and compounds control the major ions and J
metals. More supersaturated states exist in the leachate than the groundwater, as
would be expected by the high organic content of the leachate, but the suite of •
controlling minerals and compounds are essentially the same. |

6.2.5 GEOCHEMICAL REACTION MODELING •

The thermodynamic computer model EQ3NR equilibrium results are used in EQ6
computer modeling code to determine the potential inorganic water chemistry changes •
resulting from the following five reactions: I

1. Deep leachate (S-LSW-1) reacts with the aquifer mineralogy. •

2. Deep leachate containing carbon dioxide reacts with the aquifer mineralogy.

3. Deep leachate mixes with a groundwater (OI-20B), but minerals are not allowed •
to precipitate.

4. Deep leachate mixes with a groundwater, and minerals are allowed to precitate. *

5. Deep leachate mixes with a groundwater and reacts with the aquifer mineralogy. I

The chemical reaction paths calculated by EQ6 represent the inorganic water chemistry
resulting from deep leachate moving from the refuse into the aquifer mineralogy I
without (Reaction 1) and with (Reaction 2) carbon dioxide. These two potential
reaction paths represent leachate in a perched condition within the unsaturated zone. _
The deep leachate chemical analysis (S-LSW-1) was selected because it has the higher I
TDS of the two analyses and is closer to an average landfill composition (Figure 5-8).
The latter three reaction paths involve leachate mixing with groundwater with •
increasing degrees of complexity. Reaction paths for (Reaction 3 and Reaction 4) |
determine the potential water chemistry resulting from simply mixing increasing
amounts of groundwater with the leachate until a 50-50 mixture is achieved. These •
paths allow an evaluation of inorganic water chemistry changes resulting from the |
mixture in which chemical reaction kinetics are not fast enough (Reaction 3) and are
fast enough (Reaction 4) to precipitate supersaturated minerals. Well OI-20B was •
selected because the water analysis indicates groundwater from the well contains low |
TDS (200 mg/1) and has a chemical composition that approximates a near average
hydrogeochemical fades (Figure 6-1). Finally, the potential chemical reaction with the •
aquifer is added in reaction path 5 assuming kinetics allow precipitation of minerals as I
they become supersaturated.

6-40

LAO63737\RR\219 036,51

I

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

The aquifer mineralogy for 10 stratigraphic depth intervals was determined by x-ray
diffraction (Appendix K). Plagioclase (a sodium, calcium aluminosilicate) and quartz
(silica) comprise 60 to 95 percent of the mineralogy. Plagioclase equals or exceeds
50 percent in half of the samples. The clay minerals make up the remainder of the
sample composition. Illite (a micaceous clay) is the dominant clay mineral ranging
from less than 5 percent to 25 percent. Kaolinite (a residual soil type clay) ranges from
less than 5 percent to 15 percent. Calcium smectite, a swelling clay, commonly the
initial clay resulting from the chemical breakdown of plagioclase, ranges from less than
5 percent to 10 percent. Micaceous illite is commonly part of an original sediment
before any chemical changes occur in the sediment following burial. It is relatively
resistant to natural groundwater chemistry. Kaolinite is a simple aluminosilicate
containing no structural cations, and having a low cation exchange capacity. The most
reactive mineral phase in the aquifer mineralogy would be the plagioclase. Therefore,
the EQ6 model was performed using only plagioclase balanced with quartz to represent
the aquifer.

Precipitated minerals were essentially the same under each of the reaction paths.
Carbonate minerals dominated the precipitated minerals. Siderite, an iron carbonate
along with variable percentages of calcium, magnesium, zinc and manganese
carbonates, precipitate in the early phases of the reaction paths. Simple calcium and
calcium-magnesium carbonates precipitate in increasing amounts toward the later
phases. Smectite and kaolinite clays were products of the reaction paths. Sulfides
occur in the later phases. Carbon dioxide (Reaction 2) delayed the precipitation of
sulfide minerals. Allowed to continue, the reaction path would result in the ultimate
destruction of the sulfides to form dissolved metals and sulfate as well as sulfate
minerals.

The water chemistry in each reaction path except (Reaction 2) result in lower TDS. r
The reaction path for Reaction 2 includes carbon dioxide which forms carbonic acid,
which increases the attack on the plagioclase. The modeled plagioclase and quartz do
not include carbon dioxide, sulfur, chloride or other anion that would affect the water
chemistry; therefore, changes in anion chemistry are slight in all reaction path
calculations. Reaction 3 and Reaction 4 indicate little change in major ion chemistry
would be expected when the deepi leachate and groundwater are mixed. TDS
decreases as the two are mixed but the precipitated phases do not change the water
chemistry.

The water chemistry changes as a result of chemical reactions with the plagioclase in
the aquifer. In each case, calcium concentration decreases and sodium concentration
increases. The molar sodium percentage increases from approximately 40 percent to
95 percent of the cations in the reaction path mixing deep leachate with groundwater
and reacting with the aquifer mineralogy (Reaction 5). Sodium increases to 90 percent
in reaction path (Reaction 1) in which the leachate alone reacts with the aquifer
mineralogy. Sodium increases to 80 percent in Reaction 2 in which the carbon dioxide
creates a lower pH and retains more calcium and magnesium in the groundwater.
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Changes in water chemistry resulting from the geochemical modeling of chemical
reactions with the aquifer suggest that hydrogeochemical facies shifts toward higher I
sodium percentages are a result of this reaction. For example, on Figure 6-1,
groundwater from well OI-4 (along with a number of other groundwater analyses) has _
sodium as essentially the only cation, but most of the groundwater contains a mixture of I
calcium, magnesium and sodium. The shift of groundwater chemistry toward higher
sodium may be a result of chemical reaction with the aquifer. M

6.3 NATURE AND EXTENT OF
GROUNDWATER CONTAMINATION

63.1 METALS

I
I

The nature and extent of groundwater contamination is discussed by the following
chemical groups in this section: VOCs, semivolatile organic compounds, pesticides and I
PCBs, and TICs. A discussion of metals and indicator parameters in groundwater was •
provided in Section 6.2.3. The exceedences of water quality standards are discussed in
Section 6.5. These exceedences also help to define the nature and extent of I
contamination. ™

63.2 VOLATILE ORGANIC COMPOUNDS (VOCs) I

VOCs are the most common groundwater contaminants at the Oil Landfill. Twenty-six _
VOCs were detected in groundwater samples from Oil monitoring wells. Fifteen wells I
produce groundwater that contain detectable median concentrations of one or more
VOCs. Six wells have never had a detected VOC (2897A, OI-17B, OI-22B, OI-23B, -
OI-25B, and OI-29B); however, 29 wells have had only infrequent occurrences of VOC J
detections. The frequency of occurrence of the detected VOCs for these wells is
generally less than 20 percent. •

VOC concentrations are, in general, the highest in the shallow potentially perched zone
wells along the southwest perimeter of the Oil site: OI-4, OI-18A, OI-16A, OI-17A, •
and OI-27A These wells appear to sample leachate-contaminated groundwater. |
Detectable median concentrations of VOCs are also present at the northeast corner of
the South Parcel in OI-20A, at the northwest corner of the South Parcel in OI-19A, •
OI-19B, and OI-19C, west of the North Parcel in OI-IA, OI-IB, and OI-26A, and at I
the northern perimeter of the South Parcel in CDD-13 and CDD-17. A complete
listing of VOC analyses is presented in Appendix M-2. A statistical summary of VOC •
data for each well is provided in Table 6-17 at the end of the chapter. B

Table 6-9 summarizes the number of detected VOCs in groundwater from each I
monitoring well in decreasing order of occurrence. Seven wells contained more than "
10 VOCs.
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Table 6-9
Number of VOCs Detected at Least Once

in Each Groundwater Monitoring Well

Well

OI-4

OI-17A

OI-20A
OI-18A
OI-27A
OI-19A
OI-5
OI-2
OI-3
OI-13B

CDD-13

OI-1A

OI-6

OI-11A

OI-15A

OI-16A

OI-19B
OI-19C

DS-01

OI-1C
OI-7C
OI-9A

OI-10A

No. Detected
VOCs

20

20

16

15

14
12
11
9

9
8

8
7

7

7

6

6

6
6

5

4
4

4

4

Well

OI-18B

OI-21B
OI-12B

CDD-17

OI-8A
OI-10B

OI-12C

OI-13A
OI-14C

OI-15B

OI-25A
OI-26A

OI-20B

OI-26B

OI-28B

2897A

OI-13C
OI-17B

OI-22B

OI-23B

OI-25B
OI-29B

No. Detected
VOCs

4
4

3

3

2
2

2

2

2
2

2
2
1

1

1

1

0
0

0

0
0

0
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Table 6-10, for each VOC, summarizes the number of monitoring wells which detected
each VOC in decreasing order of occurrence. Five or more VOCs were detected at I
least once in 16 different water wells. These wells can be subdivided into 4 areas of •
concern at OH: 1) wells OI-2, OI-3, OI-4, OI-6, OI-17A, OI-18A, and OI-27A in the
southwest part of the South Parcel, 2) wells OI-5, OI-19A, OI-19B, and OI-19B in the I
northwest corner of the South Parcel, 3) wells OI-1A and CDD-13 adjacent to the *
Pomona freeway overpass, and 4) wells OI-11A, OI-13B, and OI-20A in the northeast
area. The northeast area of OH includes the northeast corner of the South Parcel and I
the east end of the North Parcel.

The median concentrations of organic compounds in groundwater from the various •
wells suggest a potential difference in the distribution of organic compounds at the
site. For example, three wells have a prevalence of 1,4-dioxane (CDD-13, OI-03, and «
OI-18A). A separate group of wells have a prevalence for the PCE and TCE I
(CDD-17, OI-01C, OI-17A, OI-19A, OI-20A, OI-26A, and OI-27A).

All analyses of TCE, PCE, 1,4-dioxane, and total xylenes for each well are graphically ||
displayed with bar concentration graphs on Figures 6-8, 6-9, 6-10, and 6-11,
respectively. Bar concentration graphs for additional VOCs are in Appendix L-2. The •
hydrogeologic unit in which each well is completed is color-coded in Figures 6-8 and |
6-9. An alternative data presentation is Figure 6-12, which displays the vinyl chloride
concentration for each hydrogeologic unit on a separate map. •

Many of the detected compounds were not detected in the majority of the samples;
therefore, the median concentration for those compounds is a detection limit. The •
presence of VOCs in the those wells is uncertain. Median concentrations discussed •
below summarize representative detected concentrations of VOCs. The detected
presence of VOCs, regardless of the number of detections, will also be summarized. •

63.2.1 Southwest Area

Wells that have detectable median concentrations of VOCs in the southwest area (and •
their median concentrations) are:

• OI-2 (1.7 ug/1 carbon disulfide) ™

01-4 (10 ug/1 1,2-DCE, 1300 ug/1 1,4-dioxane, 255 ug/1 |
2-methyl-2-propanol, 17.5 ug/1 2-propanone, 3.4 ug/ chlorobenzene,
2.7 ug/1 ethylbenzene, 1.4 ug/1 toluene 6.7 ug/I total xylenes, 7 ug/1 _
benzene, 5 ug/l 1,1-DCA, 10.7 ug/I t-l,2-DCE, 3 ug/11,2-dichloropropane) |

• OI-15A (0.5 ug/1 total xylenes, 0.7 ug/1 benzene, 2 ug/1 ethylbenzene, •
0.2 ug/1 PCE) |

OI-16A (0.3 ug/1 benzene)

LAO63737\RR\219 036.51
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Table 6-10
Monitoring Wells with Detected VOCs*

Volatile Organic Compound (VOC)

Total Xylenes

1,4-Dioxane

Trichloroethene (TCE)

Benzene

Methylene Chloride

Perchloroethylene (PCE)

Toluene

Ethylbenzene

Carbon Disulfide

1,1-Dichloroethane

1, 1 -Dichloroethene

1,2-Dichloroethene

4-Methyl-2-pentanone

trans-l,2-dichloroethene

Vinyl Chloride

1,1,1 -Trichloroethane

1,2-Dichloroethane

2-Propanone (acetone)

2-Butanone

Chlorobenzene

1,2-Dichloropropane

Trimethylbenzene

1, 1,2-Trichloroethane

2-Hexanone

2-Methyl-2-propanol
Chloromethane

Styrene

No. of Wells

24

19

17

16

14

13

13

12

12

9

8

7

7

7

7

6

6

5

4

4

4

3

1

1

1

1

1

*Note: Number of monitoring wells in which each volatile
organic compound has been detected at least once.
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OI-17A (4 ug/1 1,1-DCE, 13 ug/1 1,4-dioxane, 3 ug/1 chlorobenzene, 2 ug/1 _
ethylbenzene, 3 ug/1 total xylenes, 300 ug/1 TCE, 33 ug/I benzene, 21 ug/1 I
methylene chloride, 420 ug/1 PCE, 130 ug/1 1,1-DCA, 7.5 ug/1 t-l,2-DCE,
20 ug/1 vinyl chloride, 180 ug/I 1,2-DCA, 3 ug/I, 1,2-dichlorobenzene) .

OI-18A (3950 ug/1 1,4-dioxane, 4.0 ug/1 chlorobenzene, 105 ug/1
ethylbenzene, 14.5 ug/1 trimethylbenzene, 44 ug/1 toluene, 33 ug/1 total «
xylenes, 6.5 ug/1 TCE, 16.0 ug/1 benzene, 2 ug/1 PCE, 4.5 ug/1 t-l,2-DCE, |
24 ug/1 vinyl chloride, 16.0 ug/1 1,1-DCA)

OI-18B (.3 ug/1 total xylenes)

6-46

LAO63737\RR\219 036.51

I
• OI-27A (3 ug/I 1,1-DCE, 1.5 ug/I 1,4-dioxane, 0.7 ug/I chlorobenzene, •

1.9 ug/1 ethylbenzene, 0.4 ug/1 total xylenes, 8.5 ug/1 TCE, 2 ug/1 benzene, •
0.65 ug/I methylene chloride, 8.5 ug/I PCE, 52 ug/11,1-DCA, 3.5 ug/I vinyl
chloride) •

Several other VOCs were detected at least once, as listed in Table 6-17. The frequency
of detection is commonly only 1 or 2 detections out of 5 to 20 samples. Toluene and •
TCE were detected in 4 of the 5 wells. Carbon disulfide, ethyl benzene, 1,1-DCE, •
1,2-DCE, 1,1-DCA, t-l,2-DCE, 1,2-DCA, and 1,2-dichloropropane were detected in
wells OI-4 and OI-17A. Ethyl benzene, 1,1-DCE, PCE, 1,1-DCA, t-l,2-TCE, vinyl •
chloride and 1,2-DCA were detected in wells OI-18A and OI-27A. •
4-methyl-2-propanone and acetone were detected in wells OI-2, OI-3, and OI-4.
Additional total xylenes were detected in wells OI-6 and OI-18B. Other detections I
include: 1,4-dioxane in wells OI-4, OI-14C, and OI-15B, toluene in wells OI-6, OI-15A, ' "
and OI-18B, carbon disulfide in wells OI-2, OI-3, OI-15B, and OI-16A, ethylbenzene in
wells OI-16A and OI-18B, 1,1-DCE in wells OI-14C and OI-16A, chlorobenzene in •
wells OI-18A and OI-27A, benzene in wells OI-6, OI-15A, and OI-16A, methylene ™
chloride in wells OI-3, OI-17A, 1,1,1-TCA at wells OI-6 and OI-17A, and OI-27A, _
2-butanone at wells OI-2 and OI-6, and 1,1-dioxane in wells OI-15A and OI-18B. I
Additional organic compounds which were detected at only one additional well in the
southwest area include: 1,2-DCE at well DS-01, trimethylbenzene at OI-18A, 1,1,2-TCA _
at OI-17A, 2-hexanone, TCE, benzene, and 2-Methyl-2-propanol at well OI-4, PCE at |
well OI-17A, t-1,2-DCE at OI-15A, and 1,2-dichloropropane at OI-27A.

63.2.2 Northwest Corner |

The wells in the northwest corner of the South Parcel that produce groundwater with •
detectable median concentrations of volatile organic compounds (VOCs) (and their |
median concentrations) are OI-5 (2.7 ug/1 4-methyl-2-pentanone), OI-19A (0.6 ug/1
benzene, 8 ug/1 TCE, 16 ug/1 PCE, 5.5 ug/1 1,1-DCA, 0.3 ug/1 t-l,2-DCE, 0.75 ug/1 vinyl •
chloride), OI-19B (5.5 ug/1 PCE), OI-19C (0.3 ug/1 PCE, 0.7 ug/11,1-DCA), and OI-26A I
(0.7 ug/l TCE, 3.0 ug/1 PCE).

I

I

I
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Several other VOCs were detected at least once, as described below, and presented in
Table 6-12. The frequency of detection is commonly only one or two samples per 5 to
20 samples. Total xylenes, TCE, benzene, methylene chloride, and PCE were detected
in wells OI-5, OI-19A, OI-19B, and OI-19C with the following exceptions: total xylenes
not in OI-19A, methyl chloride not in OI-19B, and benzene not in OI-19B and OI-19C.
Additional detections in OI-5 include toluene, carbon disulfide, 4-methyl-2-pentanone,
acetone, 2-butanone, and 1,2-DCA. Other detections in well OI-19A include:
1,4-dioxane, ethyl benzene, 1,1-DCE, 1,2-DCE, 1,1,1-TCA, 1,1-DCA, t-l,2-DCE, and
vinyl chloride. Additional detections in well OI-19B include 1,4-dioxane, toluene, and
ethyl benzene. Other detections in well OI-19C include 1,1,1-TCA, 1,1-DCA, and vinyl
chloride. 1,4-Dioxane was detected in OI-26B.

63.23 Freeway Overpass Area

The wells that have detectable median concentrations of VOCs (and their median
concentrations) are CDD-13 (0.6 ug/1 1,2-DCE, 52 ug/1 1,4-dioxane, 2 ug/1 carbon
disulfide, 2 ug/1 ethylbenzene, 1 ug/1 benzene, 1 ug/1 methyl chloride 2 ug/11- 1,2-DCE),
CDD-17 (0.5 ug/1 1,2-DCE, 2 ug/1 TCE, 2 ug/1 PCE), OI-1A (1 ug/1 PCE), and OI-1C
(1 ug/1 PCE).

Carbon disulfide and 1,4-dioxane were detected in wells OI-1A and CDD-13. TCE and
PCE were detected in CDD-17 and OI-1C. 1,2-DCE was detected in wells CDD-13
and CDD-17. Additional detections in well OI-1A include total xylenes, acetone,
2-butanone, and PCE. Other organic compounds detected in well CDD-13 include
carbon disulfide, benzene, and methyl chloride. Additional detections include
trimethylbenzene in well CDD-17 and total xylenes and 1,4-dioxane in well OI-1C.

63.2.4 Northeast Area

Only well OI-20A has detectable median concentrations of VOCs. The compounds
(and their median concentrations) are TCE (26 ug/1), benzene (1 ug/1), methylene
chloride (1 ug/1), PCE (13 ug/1), 1,1-DCA (0.7 ug/1), t-l,2-DCE (1 ug/1), vinyl chloride
(4 ug/1), and 1,2-dichloropropane (1 ug/1).

Several other VOCs were detected at least once, as described below and summarized in
Table 6-12. The frequency of occurrence is commonly one or two detections out of 5
to 20 samples. Total xylenes and methylene chloride were detected in wells OI-12B,
OI-12C, OI-13B, and OI-20A. Toluene and benzene were detected in wells 13B and
20A. TCE was detected in wells OI-12B and OI-20A. Toluene was detected wells
OI-13B and OI-20A. Additional detections in well OI-20A include ethyl benzene,
1,1-DCE, 1,2-DCE, 1,1,1-TCE, chloroform, trimethylbenzene, PCE, 1,1-DCA,
t-1,2-DCE, vinyl chloride, 1,2-DCA, and 1,2-dichloropropane. Other detections in
01-13B include 1,4-DCA, carbon disulfide, 4-methyl-2-propanone, acetone, and
2-butanone. Additional detections in well OI-20B include carbon disulfide and styrene.
Other detections in well OI-11A include 1,4-DCA and toluene.
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I
63.2.5 Other Occurrences «

Total xylenes were detected on the North Parcel in wells OI-7C, OI-8A, OI-9A,
OI-10A, OI-10B, OI-13A, and OI-25A, Additional detections include 1,4-dioxane in •
wells OI-8A and OI-10A and TCE and methylene chloride in wells OI-9A and OI-10A. |
Other detections include carbon disulfide, 1,2-DCE, 1,1,1-TCA in well OI-7C. Other
detections include chloromethane in well OI-10B, toluene in well OI-25A, benzene in •
well OI-9A, and PCE in well OI-13A. None of these wells had detectable median |
concentrations for any of the VOCs.

Organic compounds also occurred in isolated locations. On the east side of the South |
Parcel in well OI-28B, 1,4-dioxane was detected. On the southeast corner of the South
Parcel, toluene and 1,2-DCA were detected in well OI-21B. •

633 SEMIVOLAT1LE (SNA) ORGANIC COMPOUNDS

Seventeen semivolatile (base/neutral- and acid-extractable [BNA]) compounds were •
detected in groundwater samples from Oil monitoring wells. The most commonly
occurring chemicals were 1,4-dichlorobenzene, bis(2-ethylhexyl)phthalate, phenol, •
1,2-dichlorobenzene, and benzoic acid. Table 6-18 summarizes the maximum, •
minimum, and median concentrations of these compounds for each well as well as the
number of times the compound was detected and the number of observations (samples) •
for each well and compound. Median concentrations were generally less than 10 ug/1. "
Selected bar concentration plots are provided in Appendix L-3.

The wells that have detectable median concentrations of semivolatile compounds (and
their median concentrations) are: —

• CDD-13 (5 ug/1 1,4-dichlorobenzene, 2,800 mg/1 organic acids)

• OI-4 (6 ug/1 1,2,4,5-tetramethylbenzene, 2 ug/1 1,3,5-trimethylbenzene, |
400 mg/1 organic acids)

• OI-13C (8 ug/1 n-nitrosodimethylamine) |

• OI-17A (1 ug/1 1,2-dichlorobenzene, 3 ug/1 1,4-dichlorobenzene, 435 mg/1 •
benzoic acid) |

01-18A (4ug
2-methyl naphthalene, 19 ug/l diethyl phthalate)
OI-18A (4 ug/1 1,2-dichlorobenzene, 3 ug/1 1,3-dichlorobenzene, 5 ug/1 •

OI-20A (4 ug/1 1,4-dichlorobenzene)

6-58

LAO63737\RR\219 036.51

I

I

I

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

These wells sample potentially perched zones (OI-4, OI-17A, and OI-18A), the
northern perimeter of the South Parcel (CDD-13), the southern boundary of the North
Parcel (OI-13C), and the Lower Sand (OI-15B).

Many of the detected compounds were not detected in the majority of the samples;
therefore, the median concentration for those compounds is a detection limit. The
presence of specific semivolatile contaminants in those wells is uncertain. Nonetheless,
some wells exhibit a low frequency detection of semivolatile organics that is much
higher than the remainder of the wells. Included in this group are OI-5, OI-6, OI-11A,
OI-13B, and OI-13C. Groundwater samples from these wells also contain higher
frequencies of tentatively identified compounds.

Also listed in Table 6-13 is the concentration of organic acids from the NEIC analysis
of CDD-13 (2800 ug/l) and OI-04 (400 ug/1). Organic acids are common constituents of
leachate. Their presence in CDD-13 and OI-04 at elevated concentrations confirms the
conclusion that these two wells are contaminated with leachate. Benzoic acid is a
common form of the organic acids present in leachate. Benzoic acid was reported as
an estimated concentration once in OI-02, OI-04, OI-09A, OI-13B, and OI-20A and
twice in OI-11A.

63.4 PESTICIDES AND PCBs

Isolated occurrences of pesticides have been detected in groundwater samples from
monitoring wells OI-1C, OI-02, OI-04, OI-06, OI-07C, OI-08A, and OI-11A, as
summarized in Table 6-19. The detected concentrations have, however, been close to
the detection limit and subsequent analyses have not confirmed the presence of the
pesticides. In all cases except OI-02, the pesticide was detected in only one sample
from each well. In OI-02, beta-benzenehexachloride (beta-BHC) [also known as
Lindane] has been detected in 2 out of 13 samples.

PCBs have not been detected in groundwater samples from Oil monitoring wells.

63.5 TENTATIVELY IDENTIFIED ORGANIC COMPOUNDS

Tentatively identified compounds (TICs) are compounds detected during sample
analysis by gas chromatography/mass spectroscopy (GC/MS) that are not included in
the standard EPA Target Compound List (TCL) analysis. Since the identity of the
compounds is not known during the analysis, the compounds are tentatively identified
by matching the mass spectrum for the compound with a library of chemical spectra.

TICs may indicate the presence of groundwater contamination not detected by the
standard analytical tests. The number of TICs identified in a GC/MS analysis may be
dependent on the amount of time spent by the analytical chemist on the spectra
matching. Therefore, the number of reported TICs and the identification of those TICs
may vary greatly from analysis to analysis.
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The data entry of TICs for groundwater samples prior to September 1988 used the
following procedures. TICs that were identified by name were entered into the data •
base by that name. Unknown TICs, which are listed by retention time only, were not
entered into the data base. For data starting with the August 1989 sampling, additional _
categories were entered into the data base to accommodate the unknown TICs. If a I
TIC was listed as an unknown hydrocarbon, unknown aromatic hydrocarbon, unknown
freon, or other specified class of compounds, the class name and concentration was _
entered into the data base. All other unidentified unknowns within the TICs portion of £
the VOC analysis were summed together and entered as Unknown VOA TICs.
Similarly all other unidentified unknowns within the TICs portion of the semivolatile «
organics analysis were summed together and entered Total Unknown BNA TICs. A |
third category is Total Unknown BNA Hydrocarbons.

A detailed summary of the occurrences of individual TICs is provided in Table 6-20, at |
the end of this chapter. Since TICs are only added to the TDM II data base when they
are detected, the number of detected values equals the number of observations in all •
cases. I

Numerous TICs have been detected in groundwater samples from Oil monitoring wells, •
including wells that have not contained reproducible concentrations of VOCs. TICs I
have been reported in most of the Oil monitoring wells; however, they are much more
prevalent in CDD-13, OI-2, OI-4, OI-5, OI-6, OI-llA, OI-17A, OI-18A, and OI-27A. •
The reported concentrations may indicate contamination in those wells. •

Table 6-11 provides estimates of the total relative concentrations of TICs in I
groundwater from Oil monitoring wells. For each well, the number of TICs that have ™
been detected (over the total sampling record); the mean concentrations of Unknown
BNA TICs, Unknown VOA TICs, and Unknown BNA Hydrocarbons; and the sum of I
the median concentrations of each TIC listed on Table 6-20 for each well are ™
provided. Table 6-11 demonstrates that the number of TICs observed in Oil moni-
toring well samples ranges from 1 (2897A, OI-18B, OI-19A, OI-28B) to 75 (OI-4). I
Nine wells have 10 or more TICs (CDD-13, OI-2, OI-3, OI-4, OI-5, OI-6, OI-16A, *
OI-17A, and OI-18A). The highest total concentrations are observed in OI-4, CDD-13, —
and OI-15B. OI-4 and CDD-13 are known to be contaminated with leachate. OI-15B £
is free of detected HSL contaminants, but contains significant hydrogen sulfide con-
centrations, as does OI-2. Both OI-15B, and OI-2 list sulfur (S8) and molecular sulfur
under the TICs.

6.4 EXCEEDANCES OF WATER QUALITY STANDARDS
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I
Selected drinking water standards for compounds of concern at Oil are summarized in •
Table 6-12, including recent standards from the EPA (Fact Sheet, Drinking Water I
Regulations Under the Safe Drinking Water Act, March 1990, Criteria and Standards
Division, Office of Drinking Water, U.S. EPA) and the CDHS (Memorandum, •

I
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Table 6-11
Summary Concentrations of TICs

in Groimdwater

Well

2897A

CDD-13

CDD-17

DS-01

OI-01A

OI-01C

OI-02

OI-03

OI-04

01-05

OI-06

OI-07C

OI-08A

OI-09A

OI-10A

OI-10B

OI-11A

OI-12B

OI-12C

OI-13A

OI-13B

OI-13C

OI-14C

OI-15A

Number of
Detected

TICs

1

27

2

3

6

6

24

19

75

17

26

3

5

3

2

3

9

4

3

2

6

5

2

3

Total
Unknown
BNA TICs

(ug/1)

0.0

885.0

0.0

0.0

58.5

0.0

0.0

0.0

725.0

0.0

38.0

0.0

13.0

0.0

0.0

0.0

0.0

0.0

38.0

0.0

88.0

0.0

0.0

0.0

Total
Unknown
VGA TICs

(ug/I)
0.0

1.0

0.0

0.0

0.0

0.0

1.0

0.0

0.0

1.0

1.0

1.0

0.0

0.0

0.0

0.0

0.0

1.0

0.0

0.0

1.0

0.0

0.0

1.0

Total
Unknown

BNA
Hydrocarbons

(ug/1)

0.0

305.0

0.0

0.0

0.0

0.0

0.0

0.0

100.0

0.0

0.0

0.0

.0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Sum of Median
Concentrations

of all Listed
TICs

5.0

1,375.0

0.0

0.0

58.5

0.0

593.5

0.0

10,940.8

168.5

40.0

3.0

13.0

0.0

0.0

0.0

0.0

1.0

38.0

0.0

90.5

0.0

3.5

3.0
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Table 6-11
(Continued)

Well

OI-15B

OI-16A

OI-17A

OI-17B

OI-18A

OI-18B

OI-19A

OI-19B

OI-19C

OI-20A

OI-20B

OI-21B

OI-22B

OI-23B

OI-25A

OI-25B

OI-26A

OI-26B

OI-27A

OI-28B

OI-29B

Number of
Detected

TICs

7

10

18

3

15

1

1

4

2

6

2

4

3

3

4

2

2

2

4

1

2

Total
Unknown
BNA TICs

(ug/0
10.5

208.0

62.0

4.0

573.0

0.0

0.0

17.0

0.0

0.0

0.0

8.5

0.0

0.0

0.0

0.0

0,0

0.0

0.0

0.0

0.0

Total
Unknown

VGA TICs
(ug/I)

1.0

1.0

1.0

0.0

1.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Total
Unknown

BNA
Hydrocarbons

(ug/1)
0.0

0.0

0.0

0.0

177.5

0,0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

4.0

0.0

0.0

0.0

0.0

0.0

0.0

Sum of Median
Concentrations

of all Listed
TICs

1,490.5

210.8

85.1

4.0

773.5

0.0

0.0

17.0

0.0

0.0

0.0

8.5

0.0

16.0

4.0

0.0

0.0

0.0

0.0

0.0

0.0
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Table 6-12
Selected Standards for Compounds of Concern

Operating Industries, Inc.

Compound

Benzene
Bis(2-EH)phthalate
Carbon tetrachloride
Chlorobenzene

Chloroform
Dichlorobenzene
1,1-Dichloroethane
1 ,1 -Dichloroethene
1,2-DichIoroethane

1,2-Dichlorobenzene
1 ,2-Dichloropropane
1,3-DichIorobenzene
1,4-Dichlorobenzene
2,4-Dimethylphenol

Ethylbenzene
Methylene chloride
Phenol
Tetrachloroethene
Toluene

t-1 ,2-Dichloroethylene
Trichloroethene
1,1,1 -Trichloroethane
1 ,2,4-Trichlorobenzene
Vinyl Chloride
Xylenes, Total

Aldrin
Chlordane
Endrin
Heptachlor
Lindane
Methoxychlor
Styrene
Toxaphene
2,4-D
2,4,5-TP (Silvex)

Aluminum
Antimony
Arsenic
Barium
Beryllium

Cadmium
Chromium
Copper
Cyanide
Iron

Federal MCL (a)

Existing (mg/1)

0.005
—

0.005
-

0.1 (c) .
-
-

0.007
0.005

_
-
-

0.075
--

„
-
—
-
--

_

0.005
0.2
-

0.002
--

_
_

0.002
—

0.004
0.1
-

0.005
0.1
0.01

_
_

0.05
1
-

0.01
0.05
I S
0.2
0.3 S

Proposed/
Other (mg/1)

_
0.004 T

—
0.1 P

_
—
~
..
_

0.6 P
0.005 P
-
-
--

0.7 P
0.005 T

—
0.005 P

2 P

0.1 P
—
—

0.009 T
--

10 P

_
0.002 P

—
0.0004 P
0.0002

0.4
0.005/0.1(i)

0.005
0.07
0.05

0.05 PS
0.01/0.005 (i)

—
5

0.001 T

0.005 P
0.1 P
1.3

0.2 T
-

Federal
MCLG (a)

(mg/1)

0
OT
0

0.1 P

_
„
—

0.007
0

0.6 P
O P
-

0.075
-

0.7 P
0 T

--
0 P
2 P

0.1 P
0

0.2
0.009 T

0
10 P

_
O P

0.002
O P

0.0002 P
0.4

0/0.1 (i)
0

0.07 P
0.05 P

_

0.003 T
0.05
5P
O T

0.005 P
0.1 P
1.3 P
0.2 T
-

State
MCL(b)

(mg/1)

0.001
0.004
0.0005
-

_
-

0.005
0.006
0.0005

—

0.005
-

0.005
—

0.68
-
-

0.005
--

0.01
0.005
0.2

—
0.0005

1.75 (h)

_

0.0001
—

0.00001
—
—
--
-
—
-
1
-
--
-
-
_
-
—
—
—

State
AL (b) (ppm)

0.0007
—
—

0.03

_
0.13 (d)

0.005
0.006
0.001

0.130
0.01

0.13 (e)
0.0005 (£)

0.68
0.04

0.005 (g)
0.004
0.1

0.01
0.005
0.2
-
..
-

0.00005
0.0001

--
0.00001

-
-
-
-
.-
--
__

-
--
-
--
„
~
-
-
—
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Table 6-12
(Continued)

Compound

Lead
Manganese
Mercury
Nickel
Nitrate
Nitrite

Selenium
Silver
Sulfate
Thallium
Total Dissolved Solids
Zinc

Federal MCL (a)

Existing (mg/1)

0.05
0.05 S
0.002

10

0.01
0.05
400.0

500 S
5S

Proposed/
Other (mg/'l)

0.005 P

0.002 P
0.1 T

10
1

0.05 P

0.002/0,001 (i)

Federal
MCLG (a)

OP

0.002 P
0.1 T

10
1

0.05 P

400.0
0.0005 T

State
MCL(b)

(mg/1)

Notes:

(a)

(b)

(<=)

(0
(S)
(h)
©

MCL = Maximum Contaminant Level
MCLG = Maximum Contaminant Level Goal
AL = Action Level

Maximum Contaminant Levels; Maximum Contaminant Level Goals
Source: U.S. EPA Office of Driking Water, Fact Sheet,
Drinking Water Regulations Under the Safe Drinking Water Act.
March 1990.
California Department of Health Services, Office of Drinking Water,
Memorandum on California State Standards for Drinking Water,
February 23,1990.
Total trihalomethanes
10 ppb is taste'and odor threshold
20 ppb is taste and odor threshold
400 ppb is taste and odor threshold
For chlorinated systems
For single isomer, or sum of isomers
EPA proposes 2 MCLs based on DQLs of 5 and 10 times the MDL

P = Proposed
T = Tentative
S = Secondary MCL

Compounds not listed on this table had no listed values in the references.
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California State Standards for Drinking Water, June 6, 1990, Office of Drinking Water,
California Department of Health Services). EPA standards include existing and
proposed maximum contaminant levels (MCLs) and maximum contaminant level goals
(MCLGs). California Department of Health Services (CDHS) standards include MCLs
and action levels (ALs). An MCL is the maximum permissible level of a contaminant
in drinking water that is delivered to the consumer's tap and used by the general public
for drinking. The MCLG is the maximum level of a contaminant at which no known or
anticipated adverse human health effects would occur, and which include an adequate
margin of safety. ALs are promulgated by the CDHS. MCLs are enforceable health
goals, MCLGs and ALs are not.

The lowest nonzero standard for each compound in Table 6-12 was used as a standard
value of comparison to groundwater analyses from Oil monitoring wells. Organic and
inorganic compound concentrations at Oil, which exceed the standard, are summarized
at each well in Tables 6-13 and 6-14, respectively. The tables include the number of
standard exceedances over the number of samples and the range of concentrations that
exceed the standard.

6.4.1 ORGANICS

Twenty-five wells have exceeded a drinking water standard for an organic compound, as
summarized in Table 6-13. Six of those wells exceeded only the standard for
bis(2-ethylhexyl phthalate, and that occurred infrequently. Plate 3 sumamrizes
exceedences of organic compound drinking water standards.

The organic compounds which exceed water quality standards three or more times in
these wells include vinyl chloride, benzene, 1,2-dichloroethane, PCE, TCE,
bis(2-ethyhexyl)phthalate, 1,4-dichlorobenzene, methylene chloride and
1,1-dichloroethane. Other organic compounds whose standard was exceeded less
frequently include: 1,1-dichloro-ethene and phenol. Aldrin, Chlordane, Heptachlor,
toluene, 1,2-dichloro-propane, and trans-l,2-dichloroethylene exceed the standard in
only one well.

Wells OI-4, OI-17A, OI-18A, OI-19A, OI-20A, and OI-27A exceed the standard for 4
or more organic compounds. These wells can be subdivided into 3 areas of concern
within the South Parcel: wells OI-4., OI-17A, OI-18A, and OI-27A in the southwest
corner, well OI-19A in the northwest corner, and well OI-20A in the northeast corner.

6.4.1.1 Southwest Corner

Groundwater from wells OI-4, OI-17A, OI-18A, and OI-27A exceed the standards for
vinyl chloride, benzene, 1,2-dichloroethane, and 1,1-dichloroethane, and all but well
OI-4 exceed the standard for TCE . Additionally, well OI-16A exceeds the standards
for vinyl chloride. The vinyl chloride concentrations, which exceed the standard (CDHS
MCL equals 0.5), range from 2 to 552 ug/1. The benzene concentrations over the
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Table 6-13
Organic Standard Exceetlances In Water Wells

Compound

Standard*

Well

OMA

OMC

01-2

01-3

01-4"

OI-S

01-6"

OI-8A

OI-9A

OHOA

OMOB

OI-UA

OH2B

OI-13B

OMSB

OI-I«A

OI-17A

OI-I8A**

OI-19A

OI-19B

OI-20A

OI-20B

OI-27A

CDD-13

DS-01

l.l-DkUoKMUuUK

5.0dnt/l

Sample*
OmrStd,
IP Sample*

5/17

5/5

4/4

3#

4/4

Mln.1
«*fl

6.0

27.0

11.0

6.0

29.0

Ma,"
«*/i

15.0

180.0

19.0

6.0

82.0

1,1-Dkhk.rotlhjkne

6.0* ntfl

Sajnpks
OnrStd.
# Simple

2/17

1/4

Mtn.
••"I

14.1

8.0

MM.
«tn

16.3

8.0

1,2-DfchlonMlhUM

O^Bg/1

Sunpln
OrcrStd.
trsunpta

1/16

1/20

4/5

1/4

1/5

1/4

Mln.
1*1

1.2J

0.7J

180.0

0.6J

0.7J

0.6J

MM.
ugfl

1.21

0.7J

220.0

0.6J

0.7J

0.«J

l,2-Dkhlon>prop«iK5

5.^ at/I

Sunplci
OmrSbl
i Samples

2/17

Mln.
ogrt

9.0

MM.
•tn

103

1,4-DtchIorolxneiM

5.0du»1

Sunpks
OnrSld.
# Samples

7/19

5/7

Mln.
•*!

8.4J

8.0J

MM.
ngTI

«0.7J

10.0

BenKne

0.7«^1

Sunpln
OmrSld.
I' Samplei

15/17

1/8

S/S

4/4

4/5

4/4

4/5

Mln.
<ffl

3.0J

0.8J

6.0

13.0

1.0

1.0

0.9J

Max.
nn

18.0

0.8J

40.0

18.0

2.0

3.0

6.0J

Bli(2-En)PhUMl.l«

4.0dutfl

Samples
OrcrSld,
^Sample*

2/15

3/8

2^5

2/11

1/17

1/18

1/12

2/8

1/S

W

1/6

Mbt.
*ffl

5.0J

7.0J

5.0J

6.0J

730.0

26.0

8.0J

S.OJ

11.0

9.01

13.0

Max.
otyi
6.0J

26.0

6.01

6.01

730.0

26.0

8.01

7.0J

11.0

9.0J

13.0
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TrtfeC-13
fContlnued)

Camp-Mod

SUmUri*

Wtll

OI-1A

OI-1C

01-2

01-3

01-4"

01-5

OM"

OI-8A

OI-9A

OI-10A

OMOB

OI-HA

OI-12B

OM3B

OI-15B

OM6A

OI-17A

OM8A"

OI-WA

01-198

OI-20A

01-208
OI-27A

CDD-13

DS-01

Maria

0.05* Bgrt

Snuplei
OverStd.
l&uaplei

1/12

1/3

Mta."
ugl

0.7J

0.1

MK.*
»R1

0.7J

0.1

Melt>;l«K CMoritk

W^Rgfl

Simples
OvtrSli
if Simples

1/1 1

4/5

1/1

Mitt*

•Bl

8.0

20.0

1,200.0

MBO'
t*l

8,0

150.0

1.MO.O

^B1^!

Samptet
OYWStd.
iTSuaplM

1/17

5/5

06

3/4

5/S

3/4

1/2

Mln.
«*n
4.3

11J)

60

5.0

110

5.0

S.OJ

Mvc.
UR/1

4.3

510,0

18.0

6.0

15.0

19.0

SOJ

Fbtnrf

S.O'̂ I

Sunpks
OrsrSld.
*S«mpl«

1/12

1/6

1/8

1/4

Mln.
»fjfl

5.9J

40.0

1ZO

9.01

M«.
«sfl

5.9J

40.0

12.0

9.0J

t.l,2.Dkhhr<Mtk^ciK

!«.<>* *g1

Samples
OverSld.
# Simples

8/16

Mla.
•Sfl

11.4

Mn.
«sfl

M.O

TricbloncfiMBe

S.04 !̂

S,mpfe.
OrerSfci.
#S<BHPl«i

5/5

</4

5W

5/5

2/4

1/2

Mln.
«*fl

53.0

6.0

8.0

2ZO

12.0

5JJ

MK.
•tfl

370.0

7.0

9.0

324

19.0

5,5J

Vlnjl Chteride

8.5*^1

S«,pfc.
OerSti
*S.nipl«

2/12

IS/17

»•••-

5^

4/4

2«

5/5

4/4

Mln.
u»l

1.5

89.0

20.0

16,0

12.0

l.OJ

4.0

2J>

MM.
•«fl

3,U

5S2.0

89^

33.0

33-*

l.W

8.0

8.0

Compounds with only one sample over standard:

WctlOl-4: Ilepuchlor -032ilf/l
Well OM: Aldria - 069 upl
Well O!̂ : Chlordaw: - 1.0 ug/1
Well OI-18A: Tduene = 110,0 ug/l

Slandird: 0.01d uj/l
Sundsrd: 0.05° »(/!
Standard: O.ld ug/1

1/11 Samples
Ml Simple!
1/9 Samples
1/4 SamplesStandard: m,<F U|/l

xMia. and MM. are minimum and maximum conceatralioia which exceed ihe standard (ug/l).

•Standard is tlie kwest value amoag those listed for each compound in TaHe 6-7.

*EPA MCI.
''EHA proposed or tentative MCL
CEPA MCL Goal
dCAL-DHS MCL
CCAL-DHS Action Level
J: Estimated value
P: Estimated value below detection limit
U Value between Instrument Detection Umit and Contract Required Quantification Limh
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standard (CDHS AL equals 0.7) range from 1 to 40 ug/1. 1,2-DCA concentrations over _
the standard (CDHS MCL equals 0.5 ug/1) range from 0.6 to 220 ug/1. The range of I
1,1-dichloroethane concentrations over the standard (CDHS MCL equals 5.0 ug/1) is
from 6 to 180 ug/1. The CDHS MCL for TCE is 5.0 ug/1 and the well concentrations _
range from 6 to 370 ug/1. I

Exceedances of methylene chloride, 1,1-dichloroethene, aldrin, 1,2-dichloropropane, •
bis(2-EH)phthalate, 1,4-dichlorobenzene, and phenol standards also occur in the |
southwest corner. Methylene chloride surpasses the standard (EPA proposed MCL =
5.0 ug/1) in well OI-17A with a range of 20.0 to 150.0 ug/1. The concentrations in wells •
OI-4 and OI-27A exceed the minimum standard for 1,1-dichloroethene. Wells OI-4 |
and OI-18A exceed the standard for 1,4-dichloro-benzene. Wells OI-15B and OI-6
exceed the standard for phenol. The bis(2-EH)phthalate standard is exceeded in wells •
OI-2, oi)3, OI-4, and OI-6. I

6.4.1.2 Northwest Corner

6-68
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I
Wells OI-19A and OI-5 have compound concentrations that exceed the minimum
standards for multiple compounds. Well OI-19A exceeds the minimum standards of •
vinyl chloride, PCE, TCE, and 1,1-dichloroethane (Table 6-8). Well OI-5 exceeds the I
standards for 1,2-dichloroethane and bis(2-ethylexhl)phthalate. Additionally, well
OI-19B exceeds the standard for PCE. Although well OI-26A contains 3 to 4 ug/1 of •
PCE, it does not exceed the standard of 4 ug/1. •

6.4.13 Northeast Corner •

Well OI-20A exceeds the minimum standard for vinyl chloride, benzene,
1,2-dichloro-ethane, PCE, and TCE (Table 6-8). The concentration ranges for each I
compound with each minimum standard in parentheses are as follows: 4.0 to 8.0 ug/1 *
vinyl chloride (0.5 ug/1), 1.0 to 2.0 ug/1 benzene (0.7 ug/I), 0.7 ug/1 1,2-dichloroethane in
1 sample (5.0 ug/1), 22.0 to 32.0 ug/1 TCE (5.0 ug/1), 12.0 to 15.0 ug/1 PCE (4.0 ug/1). I

6.4.1.4 North Parcel -

Phenol and bis(2-EH)phthalate concentrations exceed the standard in at least two wells
each on the North Parcel of Oil (Table 6-8). The compound and the wells they occur »
in follow, including the value and source of the standard in parentheses: phenol in |
wells OI-11A and OI-13B (5.0 ug/1, CDHS AL), benzene in wells OI-9A (0.7 ug/1,
CDHS AL), and methylene chloride in well OI-13B and (5.0 ug/1, proposed EPA •
MCL). Well OI-1A is located west of the North Parcel and exceeds the standard for |
PCE and bis(2-EH)phthalate.

I

I

I

I
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Table 6-14 Inorganic Standard Exceedances In Water Wells

Mtfel

s^W

Wet

OI-1A

OHC

01-2

OI-3

OM

OI-5

01-6

OI-7C

OI-8A

OI-9A

OMOA

OI-10B

01-11 A

OI-12B

OM2C

OM3A

OI-13B

OI-13C

OI-14C

OI-15A

OM5B

OI-16A

OI-17A

OI-17B

OI-18A

OI-18B

OI-19A

O1-19B

OI-19C

OI-20A

OI-20B

OI-21B

OI-22B

OI-23B

OI-25A

OI-25B

OI-26A

OI-26B

OI-27A

OI-29B

CDD-13

CDD-17

DS-01

2S97A

0^,^

OftrSU.

6/14

4/8

8A6

11/11

12/16

ion7
11/13

3/3

6/8

4/6

4/6

1/6

5/6

3/6

2/6

1/6

7/8

IS

2/2

2/2

3/3

2/2

2/3

3/3

3/3

2/2

3/3

2/2

1/2

3/3

2/2

2/2

2/2

2/2

1/2

2/2

1/3

2/2

2/3

in
2/2

1/3

50.1" .*!

Mto.1

51-OJ

426.01

67.0J

2910

110.0J

52.0J

81.9L

55.0J

79 JL

69.2L

97.0

370.0

67.0L

59.0J

62.01

400.0J

105.0L

35300.0

633L

62.4L

793L

205.0

944L

79.0L

512.0

56.4L

56.2L

105.0L

63.6L

74.6L

6Z1L

69.0L

75.0L

68.0L

59.6L

644L

77.0L

157.0L

431.0

73.9L

64.9L

61.0

Mix."

3370.0

714.01

750.0

2,690.0

34400.0

263.0

197,000.0

202.0

1420.0

516.0J

500.0J

370.0

500.0J

70.6L

70.0L

400.0J

915.0

35300.0

128.0L

94.0L

101.0L

361.0

105.0L

175.0L

556.0

763L

66.7L

833.2J

63.6L

82.4L

783L

853L

88.9L

232.0

59.6L

134.0L

77.0L

219.0

440.0

73.9L

2230.0

61.0

Amnfc

OnrSld.

2ns

1/3

3/3

50.0* «tfl

Mb.

69.0

90.5

55.0

"£

69.0

90.5

227.0J

h*.

OrtrStd.

1/11

3/16

1/13

1.00IU**!

Mlii.

1380.0

1.140.0

1050.0

Mu.

1380.0

1420.0

Z050.0

CUmtmm

S0b«pl

OtrSU.

3/13

2S

in
4/14

in6
1/12

1/8

1/6

1/6

1/6

1/6

1/6

1/6

2/8

20

MID.

«tfl

5.4J

10.8

5.2

6.0

6.0

9.8

6.0

6.0

8.7J

8.0

631

5.8J

7.0

7.4J

5.7

Mix.

116

10.9

5.2

49.0

6.0

9.8

6.0

6.0

8.7J

8.0

63J

5.8J

7.0

11.0

5.9

Qnukfc

zoai^iea
OnrSU.

7/16

Mln.

262.0

Mix
•61

2.730.0

Cta— tan

50.f^l

Oro-Sld.

3n6

2/13

1/6

1/3

3/3

Mln.

56.0

89.0

56.0J

564

88.7

Mix.

76.0

216.0

56.0J

564

96.2

- 1 nun

CL1«^1

OrerSU.

mo

MlM.

68.0

Mn.

68.0

Sitnr

S&t'tfl

OnrSU.

2/14

2/3

Mlm.

64.0

75-OJ

MB.

67.0

76.0J

»*h.

1.0*̂ 1

OnrSti.

ins
ino
3/14

1/2

1/3

1/6

1/6

1/8

Mln.

1.7J

2.03

3.7J

3.0J

1.4J

1.4J

1.4J

1.4J

^

1.7J

2.01

5.0

3.0J

1.4J

1.4J

1.4J

1.4J

bwn

300.f^l

OrcrSU.

2ns
2/3

4/16

2no
11/16

sns

1/8

1/6

1/6

1/6

3/6

1/6

2/8

1/3

2/2

1/3

3/3

3/3

2/2

2/2

2/2

1/3

2/2

30

2/2

3/3

Mln."

400.01

600.0J

500.0

400.0J

400.0

700.0

4300.0

400.0

600.0J

600.0J

300.0J

700.0J

700.0J

63.400.0

400.0

i200.0

2.600.0

53400.0

700.0

1,400.0

700.0

900.0J

2,600.0

8,700.0

300.0

.600.0

•Sfi

6.100.0F

700.0J

1400.0
500.0

55.400.0

160.000.0

4300.0

400.0

600.0J

600.0J

600.0J

700.0J

1.000.0J

63,400.0

1300.0

2300.0

2,600.0

54.100.0

1300.01

1400.0

700.0

900.0J

2,600.0

16300.0

19400.0

1300.0

M^ ___

U^l

OrcrSU.
TTSZ&*

3/14

7/8

10/16

16/16

2A7

J/13

3/3

1/8

2/6

2/6

2/6

3/3

2fl

2/2

20

2/2

3/3

3/3

3/3

1/2

2/2

3/3

2/2

2/2

2/2

1/2

2/2

2/2

2/2

1O

2/2

3/3

2/2

3/3

Mln.

O.U

0.4J

0.1

1.2

0.1

0.5

O.U

0.1

O.U

0.1

0.1

0.1

0.1

0.2J

0.1

14

03

03

23.8

0.1

0.2

03

0.1

0.2

0.2

O.U

0.1

0.1

0.01

O.U

03

11.0

0.1

02

Mix.

04

0.7

0.4

7-2

O.U

114

03

0.1

0.1

O.U

O.U

04

0.1

02

0.1

1.6

03

03

323

0.1

0.2

03

0.1

0.2

02

O.U

0.1

0.1

0.01

0.6J

03

112

0.4

0.2
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Table 6-14 (Continued)

1 M""
Slanted*

We*

OI-1A

OI-1C

01-2

OI-3

OM

OI-5

OI-*

OI-7C

OI-SA

OI-9A

OI-10A

OI-10B

OI-HA

OI-12B

OI-12C

OI-13A

O1-13B

OI-13C

OI-14C

OI-15A

OI-15B

OI-1«A

I OM7A

OI-17B

OM8A

OI-18B

OI-19A

OI-19B

OM»C

OI-20A

OI-20B

01-21 B

OI-22B

OI-23B

OI-25A

OI-25B

OI-26A

OI-26B

OI-27A

OI-28B

OI-29B

CDD-13

CDD-17

DS-01

2897A

MMCVT

OrarSU.
FSmSfSii

4fl3

2/3

2/13

3/3

in

ll*.*!

Ml*.

17

12

31.2J

1U

17J

MM.

4.3

3.1

3S.5J

4.0J

17J

NMal

OwSU,

1/8

15/16

1/13

5/6

5/6

3/3

M

IOM*..*
MJm.
t/l

lll.OJ

247.0

376.0

117.0

1310

120.0

116.0

Mix,

lll.OJ

520.0

376.0

301.0

284.0

214.0

134.0

MM* NM. 1 M

OwSU.

1/5

2O

6/6

2/3

10*W*1

Mln.

25.0

13.0

250.01

144.0

Mix.
mgfl

25.0

14.1

46&0

1380.0

OrerSU.

2/4

1/2

1/3

U^M*! S.O"^1

Mln.

1,1

1.4

1.1

Max.
n«4

13

1.4

1.1

OtrSld.

1/13

2/15

4/10

9/14

2/15

4/12

1/8

2/6

1/6

1/8

1/3

20

1/2

1/2

1/2

Mln.

9-7

310

11.0

5.8J

5.8

6.0

7.5J

6.2

7.4J

6.9

10.9

6.9J

13.4

63

35.0

Mix.

9.7

40.0

520

140.0J

8.6

4S60.0F

7.5J

7.7

7.4J

6.9

10.9

73J

13.4

63

35.0

.4ntd«*KT SuMai>

3Jf*fl

OrcrSli

1/13

2/8

2/10

7/14

1/16

2112

1/3

Mto.

84.0J

128-OJ

14.0J

7^L

18.0J

3.6L

26.6L

Max.
««l

S4.0J

11SJU

145.0

156.0J

18.0J

l.OJ

26.6L

40a«*m^

OverSU.

S8

4^0

1/10

3/3

Mlm."

427.0

457.0

426.0

1380.0

^f

450.0

631.0

426.0

1.440.0

TB———a

0.5^^1

OrcrSU.

1/13

1/6

Mill.
•*!

13J

|

10J

^

13J

10J

ToliJ PljuhW S»IMa

OrtrSU.

7,9

5/8

Ml

2/7

6/g

3/9

1/8

4/6

2/6

5«

1/2

3/3

2/2

2/3

3/3

1/3

2fl

2/2

1/2

2/2

3/3

in

m^Mgfl

Mta.
•,*

1,790.0

1290.0

503.0

736.0

12,100.0

558.0

504.0

851.0

657.0

690.0

600.0

600.0

800.0

800.0

5.100.0

600.0

600.0

600.0

600.0

800.0

643.0

568.0

Mix.

1720.0

1510.0

631.0

1465.0

16300.0

704.0

504.0

1320.0

674.0

929.0

600.0

800.0

900.0J

800.0

5,700.0

600.0

600.0

800.0

600.0

900.QJ

6.780.0

568.0

Zinc

OwSU.

2/16

1/13

1/8

1/3

1/3

500.0* «•/!

Mio.

4390.0

1370.0

49.700.0

579.0J

6510J

Mix.
«*I

5,2410

1370.0

49,700.0

579.0J

6510J
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xMin. aod Max. are minimum and maximum concentrations that exceed the standard (ug/1).

•Standard a the lowat value «mong thole luted for deb metal in Table 6-7.

"EPAMCL
''EPA propoicd or tentative MCL
cEPAMCLQoal
dCAL-DHS MCL
'CAL-DHS Action Level
J: Estimated value
L: Value between Imtrunent Detection Limil and Contnct Required Quantification Limit
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6.4.2 INORGANICS

Exceedances of minimum water quality standards for inorganics are summarized in
Table 6-9 and on Plate 4. Inorganic compounds, which exceed standards, are
widespread across the South and North Parcels at OIL The metals, which most
commonly exceed the standards, with the number of wells in parentheses, are:
aluminum (42), manganese (34), iron (26), total dissolved solids (22), cadmium (15),
and lead (15). Other inorganics of concern, which do not occur as often, include
beryllium (8), antimony (7), nickel (7),, mercury (5), chromium (5), zinc (5), sulfate (4),
nitrate (4), arsenic (3), barium (3), thallium (2), nitrate (3), and silver (2). Inorganics,
which exceed the ARAR in only one well include cyanide, and selenium. A bar
concentration plot of lead, one the metals most commonly exceeded by Oil well
samples, is provided in Figure 6-13. Additional bar concentration plots are in
Appendix L-l.

The wells, which have more than 5 inorganic compounds which exceed the ARAR
standard, with the number of exceedances in parentheses, include: OI-4 (18), OI-6
(13), OI-1A (10), OI-1C (10), OI-2 (7), OI-3 (8), OI-8A (6), OI-10B (6), OI-13B (7),
OI-18A (10), CDD-13 (7), OI-17A (6) and OI-11A (6). Wells with 4 or 5 exceedances
include: OI-5, OI-9A, OI-10A, OI-12B, OI-13C, OI-16A, OI-19A, OI-21B, OI-27A,
OI-29B, DS-01. Wells with 3 exceedances include: OI-7C, OI-13A, OI-12, OI-15A,
OI-15B, OI-17B, OI-19B, OI-20A, OI-23B, OI-25A, CDD-17, and 2897A. Wells with 1
or 2 exceedances will be discussed in relation to its particular inorganic exceedance.

Note that the concentrations in Table 6-9 include samples that may not have been field
filtered before analysis. If this is the case, the maximum standard exceedances in
Table 6-9 may include suspended, as well as, dissolved solids. Therefore, the maximum
standard exceedances listed in the table may exceed the actual dissolved inorganic
concentration.

A brief summary of the locations and concentration ranges for the most commonly
occurring inorganics follows. All of the wells at Oil, except wells OI-20B and OI-28B,
exceed the standard for aluminum (50 ug/1; EPA proposed MCL). The standard for
iron (300 ug/1; EPA MCL) is exceeded at all of the North and South Parcel wells
except OI-5, OI-15A, OI-15B, OI-18B, OI-19A, OI-20A, OI-22B, OI-25A, OI-25B,
OI-28B, and CDD-17. Cadmium (5.0 ug/1; EPA proposed MCL) exceedances occur in
the North Parcel and in some of the western wells of the South Parcel. Lead
exceedances (5.0 ug/1; EPA proposed MCL) are found across the west side of the
South Parcel in wells CDD-13, OI-2, OI-3, OI-4, OI-5, OI-6, OI-13A, OI-13B, OI-13C,
and OI-19A and across the North Parcel in wells OI-1A, OI-8A, OI-11A, OI-13A,
OI-13B, OI-13C, and OI-25A. Manganese exceedances (0.1 mg/1; EPA MCL) are
widespread across the South Parcel, west side of the North Parcel, and in offsite wells.
Total dissolved solids standards (500.0 mg/1; EPA MCL) are exceeded across Oil,
especially in the west par of the South Parcel. Antimony exceedances (3.0 ug/1; EPA
MCLG) commonly occur in the southwest corner of the South Parcel. The range of
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exceedances of these widespread inorganics are as follows: aluminum from 51 to
197,000 ug/1, iron from 326 to 160,000 ug/1, cadmium from 5.2 to 20.0 ug/1, and lead
from 5.8 to 302 ug/1. manganese from 0.1 to 32.3 mg/1, antimony from 3.6 to 156 ug/1,
and total dissolved solids from 503 to 16,300 mg/1.

The range of concentrations, which exceed the standard for inorganics that occur in
moderate numbers of wells (3-8) follows. Antimony standard exceedances (3.0 ug/1;
EPA tentative MCLG) range from 3.6 to 156 ug/1. Exceedances occur in wells OI-3,
OI-4, OI-6, and OI-18A in the southwest corner, and in wells OI-IA, OI-IC, and OI-5
near the northwest corner. Nickel standard exceedances (100.0 ug/1; EPA tentative
MCL) range from 111 to 520 ug/1 in wells OI-IC, OI-4, OI-6, OI-9A, OI-10B, OI-18A,
and CDD-13. Beryllium standard exceedances (1.0 ug/1; EPA proposed MCL) range
from 1.4 to 5.0 ug/1 in wells OI-2, OI-3, OI-4, OI-6, OI-7C, OI-12B, OI-12C, and
OI-13B. Mercury standard exceedances (2.0 ug/1; EPA MCL) range from 2.1 to
38.5 ug/1 in wells OI-IA, OI-IC, OI-6, OI-20A, and CDD-17. Chromium standard
exceedances (50.0 ug/1; EPA MCL) range from 56.0 to 216.0 ug/1 in wells OI-4, OI-6,
OI-12B, OI-13C, and OI-19A. Zinc standard exceedances (500.0 ug/1; EPA MCL)
range from 579.0 to 49,700 ug/1 in wells OI-2, OI-6, OI-13B, OI-18A, and OI-27A.
Sulfate standard exceedances (400.0 mg/1; EPA MCL) range from 426 to 1,400 mg/1 in
wells OI-IC, OI-4, OI-6, and OI-18A. Nitrate standard exceedances (10 mg/1; EPA
MCL) range from 13.0 to 1,380.0 mg/1 in wells OI-IA, OI-IC, OI-4, and OI-18A.
Arsenic standard exceedances (50.0 ug/1; EPA MCL) range from 55 to 227 ug/1 in wells
OI-4, OI-17A, and CDD-13. Barium standard exceedances (1,000 ug/1; EPA MCL)
range from 1,140 to 1,520 ug/1 in wells OI-3, OI-4, and OI-6. Nitrite standard
exceedances (1.0 mg/1; EPA MCLG) range from 1.1 to 1.4 mg/1 in wells OI-4, OI-11A,
and OI-17A Sliver standard exceedances (50 ug/1; EPA MCL) range from 64.0 to
76.0 ug/1 in wells OI-4 and OI-18A.

Thallium standard exceedances range from 1.3 to 2.0 ug/1 in wells OI-IA and OI-10A.
Cyanide and selenium occur in only well OI-4.

6.5 STABLE ISOTOPE ANALYSES
INTRODUCTION

The presence of hydrogen sulfide gas (H2S) in groundwater from monitoring wells OI-2
and OI-15B in the southwest corner of the Oil Landfill prompted a stable isotope
investigation to evaluate whether the gas originated from the landfill or whether it was
naturally occurring. Methane and hydrogen sulfide are produced during the
degradation of organic matter in landfills. A secondary objective of the isotope
analyses was to provide information on the source of methane in the subsurface. The
location of the Oil. Landfill above an oilfield and a gas storage facility raises the
possibility that some methane at the site may originate from these two sources. The
presence of helium in LFG in two landfill gas moinitoring well samples supports this
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interpretation. Helium is present in the natural gas stored in the Montebello
underground storage reservoir, and would not be expected in LFG.

The isotopic composition of carbon in methane and sulfur in hydrogen sulfide gas was
analyzed in headspace gas samples from groundwater from OI-2 and OI-15B and in
LFG samples from gas monitoring probes GMW-8B and GMW-9D. The gas monitor-
ing wells were chosen based on their elevated H2S concentrations relative to the rest of
the landfill.

Samples were also submitted for analysis of tritium from wells OI-2, OI-3, OI-15B,
OI-21B, OI-18A, OI-20A, OI-20B, and OI-13A to assess whether the age of these
groundwaters is pre- or post-1951.

6.5.1 BACKGROUND

Stable isotopes of carbon (12C and 13C) are well known in the petroleum industry
(Sackett, 1968; Rice and Claypool, 1981; Schoell, 1983; Duchscherer, 1984; Tissot and
Welte, 1984; Philp, 1.987) where they are used for exploration and correlation between
oilfields. Tek (1987) in his text on the underground storage of natural gas states that
isotopic analysis of methane to identify storage gas has been most successful. He
states:

"One definite advantage of isotopic analysis over chemical analysis is that
chemical composition is subject to fractionation while the gas in transit through
porous media is not."

This statement is essentially true for carbon in methane and for sulfur in hydrogen
sulfide but becomes less true of the hydrogen/deuterium/tritium series. This is an
ongoing subject of research. As the instruments have become more sophisticated and
accurate, changes in isotopic composition (called shifts in isotopic analysis) are
becoming less significant.

6.5.1.1 Carbon Isotopes

Carbon isotopes are expressed as a ratio of 13C/12C in the sample compared to the
same ratio for a standard. Almost every reference gives the method of calculating the
ratio, and therefore, the complete description is not repeated.

The result is called "613C" and is expressed in units of measurement called "per mil".
For example, a 613C value of minus 48 per mil means that the sample is 48 parts per
thousand (mil) lighter than the standard.

The standard commonly used for the two stable carbon isotopes is a fossil of
Cretaceous age from the Peedee Formation, South Carolina called Belemnitella
americana. This standard is generally noted on the analysis sheet as "PDB" and is the
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standard used in this report. If the data are to be compared with other data, the
standard must be known. Other standards include NBS No. 20 (Solenhofen limestone,
-1.1 per mil shift from PDB), NBS No. 21 (Graphite, -21.8 per mil), and NBS No. 22
(Petroleum standard, -29.4 per mil).

6.5.1.2 Sulfur Isotopes

Much less work has been done on sulfur isotopes in the petroleum industry (Tissot and
Welie, 1984; Orr, 1974), but much work has been done on the sulfate-sulfide species in
marine sciences, environmental work, and the mining industry (Ault and Kulp, 1959;
and Kellogg et al., 1972). Most of the work does not involve hydrogen sulfide gas
directly but includes the gas along with the other sulfur species to get a total sulfur flux.

The two stable isotopes of sulfur, 32S and ^S, are calculated in the same manner as the
carbon isotopes and compared to a standard. The standard for the sulfur isotopes is
the Canon Diablo troilite (a meteorite). The calculated values are called "S^S"
expressed in the same units of measurement as carbon "per mil."

6.5.2 CARBON AND SULFUR ISOTOPE RESULTS

Table 6-15 shows the analytical results from the determination of the carbon isotopes in
methane and the sulfur isotopes in hydrogen sulfide gas from the groundwater and gas
monitoring wells.

Table 6-15
Isotope Analytical Results

From Methane and Hydrogen Sulfide Gases
At the OH Landfill Site

Well
OI-2

OI-15B
GMW-8B
GMW-9D

Methane 613C
(per mil)

-57.72
—

-55.98
-56.78

Hydrogen Sulfide S^S
(per mil)

-3.50
-23.01

—

—

— Unable to determine

Methane 613C was not determined for the groundwater monitoring well OI-15B,
because there was not enough methane in the sample. The other three samples are
remarkably consistent, ranging from minus 55.98 to minus 57.72 per mil. The duplicate
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carbon isotope measurement on LFG from GMW-8B indicates an excellent agreement
of only 0.01 per mil difference between the two analyses.

The sulfur isotopes were determined only on the groundwater monitoring well samples,
because there was not enough hydrogen sulfide in the gas monitoring well samples.
There is a definite shift in the sulfur isotopes of the two groundwater monitoring well
samples. The sample from the shallower monitoring well (OI-15), which is screened
from 370 to 390 feet, is minus 23.02 per mil and the deeper monitoring well (screened
from 495 to 545 feet) sample is minus 3.50 per mil, a shift of 19.5 mil. This indicates
that the shallow monitoring well hydrogen sulfide gas is very enriched in the isotope 32S.,

Only five carbon values and no sulfur isotope data for landfills are available. The 613C
values for landfills range from minus 48.5 to minus 52.1 per mil in three samples of
landfills in Columbus, Indiana (Games and Hayes, 1976) and from minus 50.5 to minus
54.8 per mil in two samples from a landfill in Denver, Colorado (Tyler, 1986). The
average value for the five &13C values is 51.2 per mil. The Oil Landfill samples are
slightly lighter (higher in 32C) than these samples at an average of 56.8 per mil. These
data suggest, however, that the gases in the groundwater monitoring well may be
biogenic in origin. (Thermogenic gases are formed by the cracking of hydrocarbons.
Biogenic gases are formed by the degradation of sulfur-bearing hydrocarbons.).

Figure 6-14 was constructed to summarize both the sulfur and the carbon isotope
information from the literature and to compare the isotope analyses with the biogenic
and the thermogenic gas environments and the few landfill data in the literature.

Tissot and Welte (1984) separate the carbon isotopes into three groups: diagenic,
catagenic, and the dry gas. The 613C disgenic group ranges from minus 90 to minus 55;
the catagenic (oil and higher molecular weight hydrocarbon gases associations) from
minus 55 to minus 30; and the dry gas group, from minus 40 to minus 20. The diagenic
group includes methane and hydrogen sulfide gases generated at shallow depth by
bacterial activity. The catagenic group includes methane and hydrogen sulfide usually
generated by thermal cracking of hydrocarbons at considerable depth.

The sparse sulfur data indicate a ft^S range from minus 23 to plus 6 (Kellogg, et al.,
1972) for biogenic hydrogen sulfide. The range for thermogenic gases is approximated
from Tissot and Welte (1984), Kellogg, et al. (1972), Ault and Kulp (1959), and
Orr (1974). The larger range dashed boundary is Kellogg, et al.'s estimate for the S^S
for petroleum. The smaller range solid line is from Orr's actual measurements of
534C.

The landfill gas 513C is the range for the five landfill gases previously described. The
S^S range is approximated as beginning at minus 23 and projected upward to heavier
d^S values. The upper limit of the ^S may extend into the thermogenic gas region,
but it is more likely to remain at least in the minus S^S values. Sulfur32 bonds are
more easily broken than the ^S, therefore, bacterial activity within the landfill would

6-79

LAO63737\RR\219 036.51



30 r

20 -

10

CO
CM

00 0
sf"fe

-10

-20

-3O -

' BIOGENIC GASES

r I
I «,
1 Oi-2 —— -^

^»— —

"""1
—— 1 —

I
I

- THERMOGENIC
GASES

- | i _ _ _ _ _ l - _ —— i
9 9 ,

I ! I
I
1 OI-15B-" — -\__ —— X

'ur-"-^ — ~~ LANDFILL GAS
. . . . • 1 I

1
1 1

I I I I I
-100 -80 -60 -40 -20 C

c513cCH4

FIGURE 6-14
ISOTOPIC FRACTIONATION OF STABLE CARBON
ISOTOPES OF METHANE AND SULFUR ISOTOPES
OF HYDROGEN SULFIDE
OPERATING INDUSTRIES, INC. UNDFILL SITE
MONTEREY PARK, CALIFORNIA
PHASE 1 HYOROGEOLOGY INVESTIGATION

H: \FIGURES\LA063737.DE\F!G1 .DWG

I
I
I
I
I
I
I
1
1
I
1
I
I
I
I
I
I
I
I



1
I
I
i
i
I
i
i
i
i
i
i
i
i
i
i
i
i
i

have a tendency to produce more 32S than ^S. Petroleum wastes, which are known to
be a component of Oil waste, would push the S^S value close to zero.

Both samples are plotted on Figure 6-10. The sample from OI-02 is on the boundary
of Kellogg et al.'s projected boundary for petroleum but within the boundary for
biogenic gas. The sample for OI-15B is plotted with the average methane 613C value.
All three methane 613C values are very close, therefore, this is a reasonable
approximation. The sample plots in the extreme boundary for biogenic hydrogen
sulfide gas. Proximity to the landfill gas range and very light sulfur isotopes suggest
that the H2S gas in monitoring well OI-15B is of landfill origin.

These data are not conclusive relative to the source of the H2S gas, but they indicate
that the gas is not thermogenic in origin. More conclusive data would include a sample
of gas from the deep leachate, the oilfield gas, and the storage gas.

6.53 TRITIUM RESULTS

Tritium was analyzed on 8 groundwater samples (OI-2, OI-3, OI-15B, OI-13A, OI-18B,
OI-20A, OI-20B, and OI-21B) representing a spectra of location and total depths at the
landfill. Tritium has been used to date groundwater and to determine the rate of
recharge received by an aquifer (Nir, 1964, Foster and Smith-Carington, 1980; and
Thorpe, 1989, to name a few of the many articles in the literature). Tritium, an isotope
of hydrogen, is created at very low concentrations under natural conditions but was
released to the atmosphere by atomic weapons testing dating from the 1950s. Tritium
is generally reported in tritium units (TU) which is defined as one tritium atom per 10
to the 18th power atoms of all hydrogen species in the water. Tritium is not a stable
isotope like carbon-13 or sulfur-34. It has a half-life of 12.3 years (half of the TU
decay in 12.3 years). One TU represents a radioactivity of approximately 0.003
picocuries per liter.

The tritium concentrations range from 0.0, plus or minus 0.6, TU to 1.0, plus or minus
0.4, TU. These values are all very low, too near the detection limit to be of much
quantitative use, and do not appear to have any relationship to well depth. This data
should be compared with recently determined tritium values in the Southern California
area to evaluate if there is some relationship with groundwater age; however, at this
time, we were unable to locate any such data. Since groundwater from OI-13A and OI-
20A would be expected to contain recently recharged water, and no detectable tritium
concentrations were observed, the tritium data appears to be of limited value.
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1ABIE 6 16
Summary of INORGANIC and INDICATOR PARAWFTFRS In Groundiwtor

Oil landfill Site-
NOTES: Calculations include "U" and "1" flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

SAMPLING tOCATION: 2897A SAMPLING LOCATION: CDD-13 SAMPLING LOCATION: COD-17 SAMPLING LOCATION: OS-91

Chemical

SILVER.DISSOLVED
ALUMINUM.OISSOIVED
CARS ALKALINITY (AS CAMS)
BICARB ALKALINITY (AS CAC03)
HVOROX ALKALINITY (AS CAC03)
TOTAL ALKALINITY (AS CAC03)
ALUMINUM TOTAL
MSENIC.DISSOLVED
ARSENIC TOTAL
BARIUM,DISSOLVED
BARIUM TOTAL
B«miUM.DISSOLVED
BROMIDE
CALCIUM,DISSOIVED
CALCIUM TOTAL
CADMIUM,DISSOtWD
CHLORIDE
CYANIDC
COBALT.DISSOLVED
COBALT TOTAL
CHROMIUM.DISSOLVED
COPPER, DISSOIVED
COPPER TOTAL
FREE CYANIO£
IRON.DISSOLVED
IRON TOTAL
FLUORIOE
CROSS ALPHA ACTIVITY
CROSS BETA ACTIVI1Y
MERCURY.OISSOLVED
IODINE DISSOLVED
POTASSIUM.OISSOLVED
POTASSIUM TOTAL
METHYLENE BLUE ACTIVE SUBSTANCES
MACNESIUM.DISSOLVED
MACNiSIUM TOTAL
MANCANESE.DISSOLVED
NITRATE (AS N)
NITRITE (ASH)
SODIUM.OISSOLWD
SODIUM TOTAL
AMMONIA NITROGEN (AS N)
NICKEL, DISSOLVED
NICKEL TOTAL
LEAO.DISSOIVED
LEAD TOTAL
PH LAB
PH - FIELD
PHOSPHATE (TOTAL)
PURCEABLE ORGANIC CARBON
PlIRCEABLE ORGANIC IIAIOGFNS
ANTIMONY.DISSOLVF.D
SPEC COW (UMHO/CM X 10 6),OISS01VFD
SELENIUM.OISSOLVFO
UN
SUIFA1E
STRONTIUM TOTALTOTAL DISSOLVED SOI IDS
TITANIUM DISSOLVEDTITANIUM TOTAL
THALLIUM.DISSOLVFO
tEMPf RATURE (0€G C)
TOTAL ORGANIC CARBON
TOTAL ORGANIC IIAIOGENS
VANAOIUM.DISSOIVFD
VANADIUM IOTAL
ZINC.DISSMVED
7INC TOTAL

Units

ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/l
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
rog/T
ug/1
u«/l
ug/1
us/1
ug/1
ug/1
ug/1
"9/1
ug/1
•g/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
mg/1
"9/1
mg/1
mg/1
mg/1
mg/1
ug/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
ug/1
ug/1
uq/1
mg/1
ug/1
mg/1
uq/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
ug/1
mg/1
ug/1

Max

8.0 I
61.0

136. fl

6.0 U

91.0

1.0 U

26.8

3.9 U
S8T1
10,0 U
10.0 U

4.0 U
6.0 U

1.8

80.8 L

0.3 U

5.0 U

21.0

0.2
0.0 U
0.0 U

66.0

0.2 3
15.0 U

2,0 II

7.1

1.0 U
S.0 II

20.2 U
530.0

2,0 U
20.0 U
97.8

400.0

2.0 U
24.5

1.0 U
5.5

18.0 U

0.5

Min

0.0
29.0 L

136.0

2.0 P

74.0 L

1.0 U

26.8

0.5 U
58.1
4.0 U
9.0 U

3.0 U
2.0 U

1.6

80.8 L

0.2 U

5.0 U

21.0

0.2
0.0 U
0.0 U

66.0

0.2 J
15.0 U

2.0 U

7.1

1.0 U
5.0 U
6.0 U

530.0
2.0 U

20.0 II
!)7,8

4D0.0

2.0 U
24.5

1.0 U
5.5
4.0 U

0.0 II

Mrdian 0 / 01 Max Min Median, D / 01 Max Min Median D / 01 Max Min Median : D / 0!

6.0 U I/ 31 10.0 U 4.0 L 5.2 L 2/ 3| 4.0 U 4.8 U 4.0 U 0/ 11 6.0 U 4.0 U 5.0 U 0/ 21
31.0 3/ 31 440.0 100.0 U 431.0 2/ 31 73.9 L 73.9 L 73.9 1 I/ 1| 2230.0 64.9 L 1147.4 2/ 21

1 I I

116.0 I/ 1 1110.0 19.1 0.1 U 3/3| 188.0 108.0 0.0 I/ 1 181.0 181.0 181.0 I/ 1
100.0 U, 100.0 U 0.0 0/ 1

6.0 U 0/3 227.0 3 55.0 165.0 ] 3/3 2.0 P 2.0 P 0.0 0/ 1 6.0 U 2.8 P 4.8 U 0/ 2
77.0 77.0 77.0 I/ 1

H5.0 3/ 3 685.0 41S.0 878.0 3/ 3 64.5 L 64.5 L 0.0 I/ 11 117.0 MJ2.0 L JUJ9.S 2/ 2
1080.0 1080.0 1080.0 1/1

1,0 U 0/3 6lB U 1.0 U 1.0 U 8/3 1.0 U 1,0 U 0.0 0/1 1.0 U 1.0 U 1.0 U 0/2
2810 28.0 28.0 1/1 :

26,8 I/ 1 42S.0 313.0 478.0 3/ 3 37.9 37.9 0.0 I/ 1 31.0 31.0 31.0 I/ 1
478.0 478.0 010 I/ 1

0.5 U 0/3 5.9 4.0 U 5,7 2 / 3 1 4.0 U 4.0 U 0.0 0/1 4.0 U 0.5 U 2.3 U 0/2
58.1 1/1 27»0,0 2640.0 2640,0 3/ 3| 227.0 227.8 0.0 1/1 50.8 50.8 50.8 1/1
4.0 U 0/3 110.0 23,7 26.3 3/ 31 10.0 U 10.0 U 0.0 0/ 1 18.0 U 4.0 U 7.0 U 0/2

10.0 U 0/ 3 62.7 20.0 55.7 3/ 3| 10.0 U ! 1B.0 U 0.0 0/ 1| 10.0 II 10.0 U 10.0 U 0/ 2|
20,0 20.0 20.0 17 1| 1 I

4,0 U 0/3| 11.0 29,1 30.0 U 2/ 3| 6.011 6.0 U 0.0 0/ 1| 6.0 U 4.0 U 5.0 U 0/ 2|
2.0 U 0/ 3| 4.3 L 3.1 L 4.0 U 2/ 3 18.8 L 10.8 L 0.0 I/ 11 3.2 L 2.0 U 2.6 L I/ 2|

66*0 66.0 66.0 1/1 | 1
40,0 40.0 40.0 I/ 1| |

1.8 3/3 ' 16.8 8.7 29.4 3/31 0.0 L 0.0 L 0.0 I/ 1| 19. S 8.3 0.7 L 2/2
29.4 29.4 0.0 I/ 1

80. » L 1/1| 0,4 0.4 L 0.4 L 3/3 0.6 L 0.6 L 0,0 I/ 11 0.7 L 8.7 L 0.0 1/-1
I -1.4 Ii4 1.4 I/ 1|
I 8l7 -8.7 8.7 I/ 11

0.2 U 0/ 31 2,0 3 1.0 3 1.5 J 2/ 2 2.7 3 2.7 J 0.0 1/1 0.2 U 0.2 U 0,2 P 0/2
2,4 2.4 2.4 "1/1 i

5.0 U 0/ 1 7,4 6.8 7.0 3/3 2.5 L 2.5 L 0.0 I/ 1 2.B L 2.8 L 2.8 L 17 1
7.4 7,4 7.4 I/ 1
0.7 0.7 0.7 1/11

21.0 !/ 1| 240,0 210.0 305.0 3/ 31 29.4 ,29.4 ' 0.0 I/ 1| 13.6 13.6 13.6 V 1
305,0 305.0 0.0 I/ 11 |

0.2 3/ 3| , 13.2 11.0 11.0 3/ 3 0.0 0.0 0.0 I/ 1| 0.4 0.1 8.3 I/ 2
0.0 U 0/1 1.2 U 1.2 U 1.2 U 0/2 3.7 3,7 0,0 I/ 1| 0.8 U 0.8 U 8.0 U 0/1
0.0 U fl/ 1 0.6 U 0.6 11 0.6 U 0/ 2| 0.1 U ; 0.1 U 0.0 0/ 1 0.0 U 0.0 U 0.0 U 0/ 11
0.2 ) I/ 1 112010 0.0 U i 1130.0 I/ 3 104.0 104.0 0.0 I/ 1 56. 5 56.5 0.1 I/ 1|

U30.0 1B0.0 0.0 I/ 1 |
B.fl I/ 1| 1.8 l.S : 1,6 3/ 3| 0.0 U 0.0 U 0.8 0/ 11 0.1 0.1 0.0 I/ 11

15.0 U 0/11 114,0 40,0 116.0 3/ 3 31.0 U 31.0 U 0.0 0/ 11 31.0 II 15.0 U 23.0 U 0/ 2|
40,0 40.0 40.0 1/1 | |

2.0 II fl 3| 2,0 II 1.0 U 2.0 U 0/ 3| 2.0 U 2.0 U 0.0 0/ 1| 35.0 2.0 U 18.5 If 2|
14.0 14.0 14.0 I/ 1| 1

1
7.1 I/ U 1

0,3 U 0,3 II 0.3 U 0/ l|
1.0 U 0/ 1| 0.6 0,5 0.'5 V 3| 0.1 0.1 : 8.0 I/ 1| 2.5 2.5 2.5 V 1
5.0 II f/ 11 38.0 ) 22.7 J 10,4 ] 2/2 5.0 P 5.0 P 0,0 0/ 1 : 5.0 P 5.0 f 5.0 P 0/1
6.0 II 0/ 11 21.0 II 8,0 U 21.0 11 0/ 3 21.0 U 21,,0 U 0.0 0/ 1 21.0 D 6.0 U 13.5 U 0/2

510.0 I/ II 2.11 II 2.0 II 2,0 U 0/ 1| 1
2.0 1/1| 7.0 U 2 .011 2,0 U 0/3 2.0 U 2.0 U 0.0 0/1 Z.0 U 2.0 U 2.0 U 0/2

20.0 U 91 ? . ' | 20.0 U 20.0 U 20.0 U 0/1
400.0 I/ I 22(1.0 117.0 4.7 V 3| 39.9 19.9 0.0 I/ 1| 8.8 6.8 8,8 I/ 1

4.7 4.7 0.0 I/ ij | |
0.0 I/ 1| 0780,0 041.0 H.0 I/ 11 568.0 558.0 0.0 If 1| 401.0 401.0 401.0 V H

7K.P 70.0 010 I/ l| j 1
19,0 10.0 0.0 ]/ 1| |

2.0 II 0/ 1| 2.0 II P. 7 II 2.0 U 0/ 1| 2.0 U 2.0 U 0.0 0/ 1| 2.0 U 2.0 U 2.0 U 0/ 21
24.1 I/ 1 |

l.H U <V 1 1771. P 1 471.6 ) 1121,3 1 2/ 2| 3.0 1 3.0 ) 0.0 I/ 1| 0.5 .1 0.5 ] 0.5 } I/ 11
5.5 I/ l| 414.1 1 4W.0 416,0 I I/ 1| 16.0 ,1 36,0 J 0.0 I/ 1| 7.2 1 7.2 J 7.2 1 if 11
4.0 II (V 1 11.0 22.1 L 28.2 1 V 31 5.5 1 5.5 L 0.0 I/ 1 5.0 U 4.0 U 4.5 U 0/ 21

07, (1 07.0 C./.0 I/ ij
0.4 II ^ D.I 0.0 0.1 I/ 1| 0,0 0.0 0.0 I/ 1| 0.0 0.0 L 0.0 2/ 21

1 ('..> P. 2 0.7 I/ 1| 1



TABLE 6-16 (continued)
Suimtary of INORGANIC and INDICATOR PARAMETERS in Croundwater

Oil landfill Site
NOTES: Calculations include •!)• and "3" flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

SAMPLING LOCATION: OI-01A SAMPLING LOCATION: OI-01C

Chemical

SILVER.DISSOLVED
ALUMINUM,DISSOLVED
CARB ALKALINITY (AS CAC03)
BICARB ALKALINITY (AS CAC03)
HYOROX ALKALINITY (AS CAC03)
TOTAL ALKALINITY (AS CAC03)
ALUMINUM TOTAL
ARSENIC.DISSOLVED
ARSENIC TOTAL
BARIIIM.DISSOLVED
BARIUM TOTAL
BERYLLIUM.DISSOLVED
BROMIDE
CALCIUM.OISSOIVED
CALCIUM TOTAL
CAOHIUM.OISSOLVEO
CHLORIDE
CYANIDE
COBALT.DISSOLVED
COBALT TOTAL
CHROMIUM .DISSOLVED
COPPER,DISSOLVED
COPPER TOTAL
FREE CYANIDE
IRON, DISSOLVED
IRON TOTAL
FLUORIDE
CROSS ALPHA ACTIVITY
GROSS BETA ACTIVITY
MERCURY.OISSOLVED
IODINE DISSOLVED
POTASSIUM,DISSOLVED
POTASSIUM TOTAL
METHYLENE BLUE ACTIVE SUBSTANCES
MAGNESIUM, DISSOLVED
MAGNESIUM TOTAL
MANGANESE,DISSOLVED
NITRATE (AS N)
NITRITE (ASN)
SODIUM.DISSOLVED
SODIUM TOTAL
AMMONIA NITROGEN (AS N)
NICKEL,DISSOLVED
NICKFL TOTAL
LEAD.OISSOIVFD
LEAD TOTAL
PH - LAB
Pit - FIELD
PHOSPHATE (TOTAL)
PORGEABLE ORGANIC CARBON
PURGEABLE ORGANIC HALOGENS
ANTIHONY.DISSOLVED
SPEC COND (UMHO/CM X 10 6),DISSOLVED
SELENIUM,DISSOLVED
UN
SULFATE
STRONTIUM TOTAL
10TAL DISSOLVED SOLIDS
TITANIUM DISSOLVED
TITANIUM TOTAL
THALLIUM.DISSOLVED
TEMPERATURE (DEC C)
TOTAL ORGANIC CARBON
TOTAL ORGANIC HA10GFNS
VANADIUM.OISSOLVFD
VANADIUM TOTAL
7INC,DISSOLVED
7INC 10TAL

Units Median D / 0| Median D / 01

SAMPLING LOCATION: 01-02

Max Min

SAMPLING LOCATION: 01-03

Median D / 0| Median D / 0|
ug/1
ug/1
mg/1
mg/1
mg/1
mg/1
ug/1
"9/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
mg/1
ug/1
ug/1
ug/1
US/1
ug/1
ug/1
ug/1
mg/1
ug/1
mg/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
mg/1
ug/1
mg/1
mg/1
mg/1
mg/1
ug/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
mg/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
ug/1
mg/1
uq/1

41.0
3870.0

S.0 U
177.01.0 u
177.0

10.0 U

506.0

5.5 U

262. 0

12.6
1260.0

20.0 U
50.0 U

30.0 U
40.0 U

6.1

1.2

4.3

7.6

184.0

0.5
25.0
0.1 U

209.0

0.1 3
65.0 U

9.7

7.5
6.9

10.0 P
2.4

200.0 U
190.0 U

3350.0
50.0 U
40.0 U

325.0

2720. H

100.0 U
22.0
13.9

145.0 J
800.0 U

0.1 1

2.7. U
16.4 U
1.0 U

70.0
1.0 U

70.0

2.0 U

88.4 L

0.3 U

0.2

0.2 U
611.0

3.7 U
3.8 U

2.2 U
1.7 U

0.0 U

0.4

0.3

0.6 U

65.3

0.0 J
5.1
0.0 U

111.0

0.0 U
8.0 U

1.0 U

6.6
5.8
0.1 II
0.1 U
5.0 U
2.6 L

250.0
2.0 P
4.2 II

14.0

1.8

0.9 U
20.0
2.0

34.5 J
4.7 L.

0.0 1

5.2 3
88.5 U

1.5 U
78.0

1.0 II
77.5

5.1 1)

292.5

2.0 U

165.5

4.0 U
839.0
10.0 U
19.5 U

7.1 II
10.3 II

0.0 L

0.5 L

1.1

5.4

115.0

0.0
6.7
0.0 U

156.5

0.1
23.6 II

2.0 U

7.0
6.3
0.1 II
1.0 U
6.9 J

25.0 U
2605.0

3.7 U
22.0 U
71.5

1160.0

3.0 II
21.0
3.1

S0.ll
17.4 II

B.O 1

2/131
9/141

' 0/ 6|
11 1\
0/ 4|
8/ 8|

1
1/H|

1
13/14|

1
V13|

1
14/J4|

1
3/131

10/10]
0/131
1/141

1
4/141
7/14|

1
1

6/131
1

]0/lfl|
1
1

12/131
1

12/141
1
1

H/14|
1

J3/14I
5/ 5|
0/ 4|

14/141
1

5/ 9|
3/14 1

1
.1/131

1
3/ 3|
8/ 8| •
0/ 3|
2/ 9|
2/ 8|
2/131
8/ 8|
2/111
0/ 7|

10/101
1

V 1|
1
1

1/131
2/ 2|
!>/ 9|
D/ '1|
VI4 |

1
I .VMJ

1

46.0
714.0 J

5.0 U
197.0

1.0 U
197.0

10.0 II

•175.0

5.5 U

332.0

10.9
2280.0

10,0 II
52.4

49.7 3
25.0 U

0.7 .1

2,0

3.1

9.5

223.0

0.7
J4.1
0.1 U

229^0

0^2 J
111.0 3

5.0 P

7.9
6.9

21.5
30.0 P

128.0 J
3620.0

5.0 U
22.0 U

450.0

2510.0

100.0 II
23.0

5.8
5-10.0 1
BC10.0 II

f i .H l

4.0 U
32.0 3
1.0 U

96.0
1.0 U

16.0

2.0 U

48.9 L

0.3 U

32.3

2.4 U
180.0
10.0 U

3.8 U

3.4 U
5.8 L

0.0 U

0.3 L

0.1 L

1.9 L

24.3

0.0 L
13.0
0.0 U

79.0

0.0 U
13.0 1

1.5 II

7.9
6.4

1.0 U
5.0 P
2.0 II

130.0
2.0 U

22.0 U
12.7

2 . R

0.9 11
?1.0

i . r>
11. fi i
7.0 II

0.0 1

7.5 U
121.6 P

3.5 U
1.0 U
0.0

175.5

2.0 U

135.2 :

1.8 U

290.0

4.0 U
1000.0

10.0 U
15.9 U

8.2 L
10.3 U

0.1 P

0.4

0.6

9.1

209.0

0.5
13.6
0.1 U

204.5

0.1 II
32.5 U

2.0 U

7.9
6.7

1.5
5.0 P
8.9 II

2815.0
2.0 P

22.0 II
340.0

21TO.fl

2.0 II
22.0
4.6

102. r,
11.0 II

0,0 1

2/ 8|
5/ 8|
0/ 4|
6/ 6|
0/ 11
8/ 8|

1
11 8|

1
0/ 8|

1
8/ 8|

1
2/ 8|
8/ 8|
0/ 8|
2/ 8|

1
4/ 8|
4/ 8|

1
1

6/ 8|
1

«/ 8|
1
1

5/ 8|
1

8/ 8|
1
1

8/ 8|
1

8/ 8|
11 2|
0/ 2|
8/ 8|

1
3/ 8|
6/ 8|

1
I/ 8|

1
11 11
11 71

1
4/ 8|
I/ 7|
I/ 8|
6/ 6|
0/ 7|
0/ 11
8/ 8|

1
B/ 8|

1
1

0/ 8|
2/ 2|
8/ 81
8/ 81
]/ 8|

1
V 81

1

14.0
750.0
16.0

417.0
1.0 U

436.0

10.0 U

220.0

5.5 II

35.4

5.0 U
80.0
20.0 U
50.0 U

19.5 J
25.0 U

1.5

1.2

0.3 U

38.5

33.1

0.4
0.1 3
0.1 U

173.0

0.4
40.0 U

40.0

8.5
8.4
0.2 U

55.4
2800.0 J

60.0 U
990.0
50.0 U

400.0
58.9

631.0

10.0 U
27.0

5.5 .1
167.0 ]
S00.0 II

5.2

2.8 U
16.4 U

1.0 U
350.0

1.0 U
366.0

2.0 U

105.0 U

0.4 U

0.0

0.2 U
9.8 3
3.7 U
3.8 U

3.4 U
1.7 U

0.0 U

0.7 L

0.1 U

10.2

15.4

0.0 U
0.0 U
0.0 U

113.0

0.3
8.0 U

1.0 U

8.1
7.4
0.1 U
1.0 U
5.0 P
2.0 U

800.0
2.0 3
4.2 U
1.4

0.4

0.9 U
25.0
1.0 }
5.0 U
3.3 U

0.0 .1

5.0 U
68.0 3

5.0 U
377.0

1.0 U
386.0

5.1 U

123.5 1

1.7 3

26.3

4.0 U
64.4
10.0 U
14.0 U

7.6 U
10.0 II

0.1 U

0.8

0.2 U

15.9

25.1

0.1
0.1 II
0.0 U

138.0

0.3 3
18.0 U

2.0 L

8.4
7.8
0.1
3.9

21.0 P
25.0 U

900.0
3.7 U

20.0 U
15.9

524.0

3.0 II
26.0
1.0

18.5 .1
11.4 U

0.0 U

3/151
9/161
3/ 7|
8/ 8|
0/ 4|

10/101
1

0/16|
1

12/16|
1

2/151
1

16/161
1

0/151
12/12|
1/15 1
0/161

1
4/161
5/16|

1
1 '

8/16|
1

12/121
1

1
16/16|

1
1

16/16|
1

15/361
4/ 7|
0/ 6|

16/16|
1

11/111
0/16|

1
3/151

1
4/ 4|
7/ 7|
V 41
8/121
5/101
0/15|
9/ 9|
1/131
I/ 8|

10/121
1

11/111
1
1

0/151
2/ 2|
8/12|
8/121
1/16|

1
11/161

1

25.0 U
269B.0
736.0

87.0
1472.0
1544.0

10.0 U

1380.0

5.5 U

673.5

5.2
212.0
10.0 U
50.0 U

30.0 U
40.0 U

0.5

0.6

0.3 U

82.1

11.2

0.0 U
0.4
0.1 U

160.0

1.0
65.0 U

52.0

12.3
12.0

0.2 U
10.8

200.0 U
190.0 U

150B.0
5.0 U

40.0 U
71.0

1565.0

10.0 U
26.0
7.9

59.0
800.0 U

0.1

3.2 L
292.0

42.0
1.0 U

235.0
111.4

2.0 U

75.0 L

0.3 U

0.2

2.4 U
46.1

5.0 U
3.8 U

3.4 U
4.8 L

0.0 L

0.1

0.1 U

5.9
-

0.1 L

0.0 U
0.0 U
0.0 U

43.4

0.5
8.0 U

1.0 U

11.4
9.7
0.1 U
0.3
5.0 P
3.0 U

380.0
2.0 U
4.2 U
1.3

0.2

0.9 U
24>0

1.0 U
5.0 II
6.5 L

0.0 L

9.8 U
746.0
72.0
1.0 U

153.5
320.0

4.0 U

330.0

2.0 J

194.0

4.0 U
68.8
10.0 U
25.8 L

7.2 U
11.1 U

0.1 U

0.4

0.2 U

9.0 U

0.7 3

0.0 U
0.1 3
0.0 U

71.6

0.7
24.0 U

3.8 P

11.9
11.3
0.1 U
1.0 U
5.0 P

48.0 U
1135.0

2.1 P
22.0 U
4.1

423.0

2.8 U
25.0
1.9

12.0 3
24.0 U

0.0 3

3/101
11/111
5/ 5|
I/ 5|
2/2 |
6/ 6|

1
0/111

1
10/111

2/101

1
2/ 9|
«/ 8|
0/101
1/111
|

3/111
5/111

1
1

5/101
1

7f Bj
1

1
1

8/111
1

2/111
3/ S|
0/4 |

11/111

7 / 7 J
1/111

1
5/101

j

2/ 2|
11 7|
0/ 3|
4/ 71
1/6|
2/101
8/ 81
0/91
0/ S|
8/ 8|

1
11 7|

1
1

0/101
2/ 2|
6/ 7|
6/ 7|
3/111

1
7/111

1



TABIE 6 IS (continued)
Suntnary of INORGANIC and INDICATOR PARAMErFRS In Groundwatrr

Oil landfill Site
NOTFS: Calculations Include "U" and •}" flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

Chemical
SILVER,DISSOLVED
ALUMINUM,DISSOLVED
CARB ALKALINITY (AS CAC03)
BICARB ALKALINITY (AS CAC03)
HYDROX ALKALINITY (AS CAC03)
TOTAL ALKALINITY (AS CAC03)
ALUMINUM TOTAL
ARSENIC,DISSOLVED
ARSENIC TOTAL
BARIUM.DISSOIVED
BARIUM TOTAL
BERYLLIUM.DISSOLVED
BROMIDE
CALCIUM.DISS01VED
CALCIUM TOTAL
CADMIUM,DISSOLVED
CHLORIDE
CYANIDE
COBALT.DISSOLVED
COBALT TOTAL
CHROMIUM.OISSOLVED
COPPER.DISSOLVED
COPPER TOTAL
FREE CYANIDE
IRON,DISSOLVED
IRON TOTAL
FLUORIDE
CROSS ALPHA ACTIVITY
CROSS BETA ACTIVITY
«eRCURY,DISSOlVED
IODINE DISSOLVED
POTASSIUM,DISSOLVED
POTASSIUM TOTAL
METHYLENE BLUE ACTIVE SUBSTANCES
MACNESIUM.DISSOIVED
MAGNESIUM TOTAL
MAKCANESE.DISSOLVED
NITRATE (AS N)
NITRITE (ASN)
SODIUM.DISSOLVED
SODIUM TOTAL
AMMONIA NITROGEN (AS M)
NICKEL,DISSOLVED
NICKEL TOTAL
LEAD,DISSOLVED
LEAD TOTAL
PH - LAB
PH - FIELD
PHOSPHATE (TOTAL)
PURGEABlt: ORGANIC CARBON
PUHGEABLE ORGANIC HALOGFNS
ANT IMONY,DISSOLVED
SPEC COND (UMIIO/CM X 30 6),DISSOLVED
SELENIUM.DISSOLVEO
TIN
SULFATE
STRONTIUM TOTAL
TOTAL DISSOLVED SOLIDS
TITANIUM DISSOLVED
TITANIUM TOTAL
THALLIUM.DISSOLVED
TEMPERATURE (DEC C)
TOTAL ORGANIC CARBON
TOTAL ORGANIC IIAIOCrNS
VANAOIUM.DISS01VFD
VANADIUM TOTAL
7IN£,DISSOIVED
7IHC 101AI

Units

ug/1
ug/1

,mg/l
mg/1
mg/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
mg/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
mg/1
ug/1
mg/1
mg/1
mg/1
mg/1
ug/I
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
mg/1
ug/1
ug/1
ug/t
ug/1
mg/1
ug/1
ug/1
ug/1
mg/1
ug/1

SAMPLING

Max

1190.0 U
3.45E»04

5.0 U
2140.0

1.0 U
2140.0
3200.0

69.0
36.0

1520.0
557.0

20.0 U
71.0

631.0
510,0

49.0
7800.0
2730.0
160.0 U

70.0
120.0 U
160.0 U
131.0

40.0
55.4
22.3
10.0

• 76.0
254.0

1.8 3
2.4

264.0
186.0

0.6
525.0
553.0

7.2
468.0

1.3
3360.0
3120,0

44.0
520.0
460.0
140.0 J
11.0
7.0
6.7

10,0 P
18.0

200.0 U
760.0 U

2.36E'04
68.0

400.0 P
631.0

7.5
1.63EI04

11.0
271.0
100.0 U

24.5
52d.fi

3.60E»(15 1
197.5
187.0

8.4
fl.7

LOCATION: 01

Min

5.0 U
4.00EI01 U

1,0 U
700.0

1.0 U
32.0

3300.0
6.0 U

32.0
10.0 U

551.0
1.5 U

71.0
0.4

502.0
2.2 3

4670.0
59.0 1
37.0 L
70.0
7.2 U
6.0 U

114.0
20.0
0.0 L

17.0
0.3 L

75.0
219.0

0.1 U
2.3

64.7
182.0

0.6
17.5

545.0
1.2

250.0 ]
0.6 U

308.0
3070.0

1.0
12.4 L

450.0
1,2 U

11.0
7.0
6.3
0.1 U
3.0 U

14.0 3
7.8 L

2.00EI00 U
2.1 P
4.2 U

280.0 3
7,4

l.SJE'01
10,0

261.0
0.7 U

24.5
304.0 3

1.84EI03 .1
35.0 II

3C>6,0
0.0
0,1

04 SAMPLING LOCATION: 01 05 SAMPIINC 10CATION: 01-06 SAMPIINC LOCATION: OI-07C

Median D / 01 'Max Min Median 0 / 0| Max Min Median 0 / 01 Max Min Median D / 0|

15.0 U 5/341 11.0 1 2.9 3 5.1 L 7/161 17.0 ) 2.8 U 6.1 L 4/121 12.0 4.0 U 5,0 U I/ 3|
1.87FI03 3 11/16J 263.0 19.0 L 110.0 U 11/171 1.97E«05 4.50E401 J 2.29E<02 12/13 202.0 55.0 3 101,0 L 3/3

5.0 U 0/3 32,0 1.0 U 4.1 3/ 6 106.0 1.0 U 2.0 U 1/5 1.0 U 1.0 U 1.0 U 0/1
1.0 U 4/4 180.0 163(0 170.0 7/ 7 428.0 1.0 U 141.5 S/ 6 132.0 120.0 1.0 U 2/2
0,0 0/ 1 1.0 U 1.0 U 1.0 U 0/2 1.0 U 1.0 U 1.0 U 0/ 21 1.0 U 1.0 U 0.0 0/ 1

844,0 6/ 6 180.0 169;0 170.0 7/ 7| 205.0 1.0 U 152.0 7/ Si 132.0 96.0 120.0 3/ 3
3150.0 2/2 1

26.6 J 13/16 30,0 U 2.0 U 6.1 U 1/17J 50,0 4.2 L 8.3 10/13 10.0 P 2.0 U 2.0 U 0/3
34.0 2/2 I

705.0 1 35/16 220;0 63.0 3 86.0 3 15/17| 2050.0 15.7 L 54.0 11/13 106.0 L 43.0 3 , 82.0 L 3/3
554.0 2/ 2

5.0 3/14 5rS U 0.'4 U 1,3 U 3/16 5.5 U 0 : 93 2.0 U 3/12 2.1 U 1.43 1.5 U 1/3
71.0 2/2 | , .

362.5 16/161 17J1 0,0 25.6 17/17| i!420.0 0.1 80.0 ) 13/13 26.2 16.9 21.2 3/ 3
506.0 2/2 . .

4.011 6/14 6.0 0.3 J 3.3 U 4/16 . 9.8 0.2 U 3.3 U 2/12 4.0 U 2.4 U 4.011 0/3
5040.0 10/10 47.9 4,3 43.1 9/ 9 85.2 8.2 62.0 10/301 82.9 53.0 65,0 3/ 31
181,0 16/16 10.0 U 3.7 U 10,0 U 0/16 10.0 U 3.7 U 10.0 U 0/121 10.0 U 10.0 U 10.0 U 0 / 31
105.0 14/16 50^0 U 3.8 U 13,0 U 0/17 ' 342.0 3.8 U 18.9 U 4/13 18.911 9.0 U 13.0 U 0/31

70,0 2/2
25.0 U 8/16 10.0 U 2.2 U 7,0 U 2/17 236.0 3.4 U 7.2 U 5/13| 7.2 U 4.0 U 4.0 U 0/3

109.0 13/16 25,0 U 1.7 U 8.0 U 5/17 543.0 ' 6.0 U 15.4 L 7/13| 11,1 U 6.0 U 8.7 1 1/3
122.5 2/ 2|

30,0 2/ 2 1 :
1.5 14/161 fl.'J 0;0 L 0.2 15/17 , 160,0 0,0 J 0.1 P 9/13 0.3 0.0 U , 0.2 2/ 3

19.7 2/ 2|
0.6 10/101 • 1,1 0.6 0.7 9/ 9 0.8 0.3 0,6 W/10 1.2 1.0 1.1 3/ 3

75.5 2/ 2|
236.5 2/2| .

0.3 7/33 0J U 0.1 U 0.2 U 1/16 38.5 J 0.1 U 0.2 U 5/13 0.3 U 0.1 U 0.2 U 0/3
2.4 2/ 2 ,

185.0 16/16 56.4 13.9 22.1 17/17 45,6 ' 3.9 L 6.9 13/13 3.6 J 2.5 L 2.9 L 3/3
0.6 2/ 2 : |
0.0 3/1 |

424.0 16/16 110.0 4.7 ] 9,5 17/171 166.0 • 0.2 5.5 12/13 14.6 10.3 12.1 3/ 3
549.0 2/2

3.1 16/161 0.1 3 0.0 J 0.0 16/171 11,5 0.0 J 0.0 13/13 0.3 0.1 J 0.3 3/ 31
375,0 1 6/ 6| 0.1 U 0.0 U 0.1 U 0/ 7| 0.9 0.0 U 0.9 S/ 6 1.1 1.1 1.1 I/ 11

0.9 2/ 4| 0.2 0.0 U 0.1 U I/ 51 0.1 U '• 0;0 U 0.0 U 0/5 0.0 U 0.0 U 0.0 U 0/1
2750,5 16/161 »5.3 . 50.0 54.1 17/17 111.3 79,4 95.5 13/131 54.7 44.4 52.7 J 3/3
3095.0 2/2| i

30.7 8/ 8| 0.7 0.1 3 0.6 7/ 7| , 0.7 0.0 0.1 U 6/ 91 0.1 U 0.0 U 0.1 U 0/3
425,5 16/J6 40.0 U 8.0 U 36.0 U 0/171 1376.0 8.0 U 25,8 4/13 64.3 8.0 U 24.0 U I/ 3
455,0 2/ 21

6.0 I' 9/14| 8.6 1.0 II 2.4 U 2/15 4860.0 1.0 U 3.3 L 6/12 5.0 U 2,0 L 2,0 U I/ 3
31,0 2 / 2 | , 1
7.0 I/ I 8.4 8.3 8.4 2/ 2 7.5 1.6 4.6 2/ 2 7.3 7.3 7.3 I/ 1
6,5 -4/ 4 ! 8.6 7.8 8.1 If 7 7.5 6.9 7,2 7/ 7 8.1 6.7 7.1 S/ 5
0.3 II 0/ f> 0,2 U 0.1 U 0.2 U 0/ 3| 4.0 0.1 U 0.4 2/ 3
2.6 R/ 9| 1,0 P ' 0.1 J 1.0 U 3/ 9| 20.7 0.1 J 1.0 U 3/9 1,0 U 0.0 U 1.0 P 0/ 3

120.0 ) 4 / 7 | 3IW,0 3 5:0 P 55.0 .1 2/ 8 200.0 U 5.0 P 24.0 P 3/8 30.0 P '5.0 P 5.0 P 0/ 3|
82.0 7/M| 60,0 II 2,0 U 38.0 U 1/161 60.0 U 3.0 U 31.5 U 2/12 44,1 U 2,7 L 25.0 U I/ 3

4.02F.I03 6/ 8| 550.0 4C.0.0 495.0 6/ 6| 880.0 600.0 745.0 S/ B 470,0 400.0 432.5 4/ 4|
7.0 U 3/101 < 28.0 2.0 U 3.7 U 3/141 28.0 U 2.7 L 5.3 J 8/11 5,0 P 3,1 L 4.1 P I/ 2

34.0 0 1 / 7 400,0 i 4.2 II 22.0 II 2/ 9| 400.0 P 10.0 U 22.0 U 0/5 22,0 U 22.0 U 22.0 U 0/1
378.5 3 10/10 76.4 4,1 37.8 9/ 9| 426,0 111.0 175.0 J 10/30 21.0 18.6 20.0 3/ 3

7.5 2 / 2 1 . ' '
1.30Ei04 8/ 8| 15-). 0 0.4 119.0 9/ 9| 704,0 , 0.5 479.0 9/ 9 499.0 0.1 U 266.0 2/ 3

30.5 2/ 2|
266.0 2/ 2|

3.7 U 0/14| 10.0 I' 0.9 II 2.6 U 0/151 10.0 U 0.9 U 2.3 U 0/12 10.0 P 2.0 U 2.0 P 0/ 3\
24.5 I/ 1| 27. B ».0 25.0 2/ 2| 25.0 22.5 23^8 2/ 2 21.0 21.0 21.0 I/ 1

236.0 7/ 7| 4.2 l 1.0 II 1.3 6/ 9| 8.8 1,0 P 3.2 8/ 9| 2.6 1.0 P 2.0 2/ 3
2.fW'Pl 'V o 12.0 2.2 10.0 P 7/ 9| 454.0 21.0 26.4 J 9/ 9| 16.0 3 5.0 P 16.0 ] 2/3

84.0 11/lf, '.(1.0 II l . !U 7.0 U 4/171 ffV.e U 14.6 L 50.0 U 9/13| 24.0 U 7,0 U 14.0 U 0/3
176.5 1,1 }.\

tt. I ll»/lf,| (I.I 0.0 U 0.0 1 12/17J 1,4 0.0 .1 0.0 3 10/13J 0.1 0.0 U 0.0 2/ 3
0.^ t,i }



TABIL 0 16 (continued)
Sumnary of INORGANIC and INDICATOR PARAMETERS in Groundwater

OH landfilT Site
NOTES: Calculations include "U" and "3" flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

SAMPLING LOCATION: OI-08A SAMPLING LOCATION: OI-09A SAMPLING LOCATION: 01 10A SAMPLING LOCATION: OI-10B

Chemical Min Median D / 0| Min Median 0 / 0| Median D / 0| Median D / 0|

SILVER, DISSOLVED
ALUMINUM.DISSOLVED
CARS ALKALINITY (AS CAC03)
BICARB ALKALINITY (AS CAC03)
HYDROX ALKALINITY (AS CAC03)
TOTAL ALKALINITY (AS CAC03)
ALUMINUM TOTAL
ARSENIC.DISSOLVED
ARSENIC TOTAL
BARIUM, DISSOLVED
BARIUM TOTAL
BERYLLIUM.DISSOLVED
BROMIDE
CALCIUM, DISSOLVED
CALCIUM TOTAL
CADMIUM, DISSOLVED
CHLORIDE
CYANIDE
COBALT, DISSOLVED
COBALT TOTAL
CHROMIUM, DISSOLVED
COPPER, DISSOLVED
COPPER TOTAL
FREE CYANIDE
IRON.DISSOLVED
IRON TOTAL
FLUORIOE
GROSS ALPHA ACTIVITY
CROSS BETA ACTIVITY
MERCURY, DISSOLVED
IODINE DISSOLVED
POTASSIUM, DISSOLVED
POTASSIUM TOTAL
METHYLENE BLUE ACTIVE SUBSTANCES
MAGNESIUM, DISSOLVED
MAGNESIUM -TOTAL
MANGANESE, DISSOLVED
NITRATE (AS N)
NITRITE (ASN)
SODIUM, DISSOLVED
SODIUM TOTAL
AMMONIA NITROGEN (AS N)
NICKEL, DISSOLVED
NICKEL TOTAL
IEAD, DISSOLVED
LEAD TOTAL
PH LAB
PH - FIELD
PHOSPHATE (TOTAL)
PURGEABLE ORGANIC CARBON
PURGEABLE ORGANIC HALOGENS
ANTIMONY, DISSOLVED
SPEC COND (UMHO/CM X 10 6), DISSOLVED
SELENIUM, DISSOLVED
TIN
SULFATE
STRONTIUM TOTAL
TOTAL DISSOLVED SOLIDS
TITANIUM DISSOLVED
TITANIUM TOTAL
THALLIUM.DISSOLVED
TEMPERATURE (DEC C)
TOTAL ORGANIC CARBON
TOTAL ORGANIC HALOGENS
VANADIUM, DISSOLVED
VANADIUM TOTAL
ZINC, DISSOLVED
ZINC TOTAL

ug/1
ug/1
mg/1
mg/1
mg/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
mg/1
ug/1
ug/1
ug/1
ug/1
iig/1
ug/1
ug/1
mg/1
ug/1
mg/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
mg/1
ug/1
mg/1
mg/1
mg/1
mg/1
ug/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
mg/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
ug/1
mg/1
ug/1

10.0 U
2420.0

5.0 U
144.0
1.0 U

144.0

10.0 II

200.0 U

5.5 II

19.5

6.0
32.9
10.0 U
50.0 U

39.4 3
25.0 U

4.8

0.8

0.3 U

5.0 U

12.1

0.1
3.0
0.0 U
42.5

0.1
59.4

7.5 }

7.2
8.3

18.4
30.0 P
60.0 P
350.0
50.0 U
22.0 II
62.7

501.0

30.0 II
24.0
6.9
50.0 U
800.0 II

0.1 ]

2.7 U
40.0 U
1.0 U
85.9
1.0 U
85.9

2.0 U

10.0 U

0.3 U

13.3

2.4 U
29.0
10.0 U
3.8 U

3.4 U
6.0 U

0.0 U

0.5

0.1 U

2.0 L

6.9

0.0 3
2.5
0.0 U
35.3

0.0 P
13.0 3

1.5 U

7.2
6.5

1.0 P
5.0 U
2.0 U

240.0
2.0 P
22.0 II
16.9

0.2

0.9 U
22.0
1.0
5.0 II
5.8 L

0.0 1

6.3 U
146.5 P
2.0 U
1.0 U
0.0
99.2

2.4 L

20.4 3

1.8 U

16.0

4.2 3
30.2
10.0 U
14.0 U

6.8 U
11.7 L

0.1 3

0.6

0.2 U

2.4 L

8.9

0.0
2.8
0.0 U
41.1

0.0 U
23.7 11

2.0 U

7.2
7.3

1.0 U
5.0 P
14.7 U
330.0
2.0 P
22.0 U
17.3

215.5

2.0 P
23.0
2.3
12.6 3
19.0 II

0.0 1

I/ 8|
5/ 8|
0/ 5|
6/ 6|
0/ 1|
8/ 8|

1
3/ 8|

1
4/ 8|

1
I/ 8|

1
8/ 8|

1
3/ 8|
8/ 8|
0/ 8|
I/ 8|

1
3/ 8|
5/ 8|

1
1

5/ 8|
1

8/ 8|
1
i

0/ 8|
1

7/ 8|
1
1

8/ 8|
1

8/ 8|
2/ 2|
0/ 2|
8/ 8|

1
\l 8|
7/ 8|

1
2/ 8|

1
V 11
8/ 8|

1
3/ 8|
0/ 7|
0/ 8|
11 7|
0/ 7|
0/ 11
8/ 8|

1
8/ 8|

1
1

0/ 8|
2/ 21
7/ 8|
4/ 8|
3/ 8|

1
V HI

1

10.0 U
516.0 3
5.0 U
91.0
1.0 U
91.0

10.0 P

200.0 U

5.5 U

30.4

6.0
148.0
10.0 U
50.0 U

45.0 3
25.0 U

0.4

0.8

0.3 U

5.0 U

18.3

0.1
2.2
0.0 U
80.2

0.5 U
301.0

5.0 II

7.5
7.3

31.5
56.0 3
60.0 P
730.0
50.0 P
22.0 U
70.1

488.0

100.0 P
23.5
2.8
18.0 3

80il.0 U

0.0

2.7 U
16.4 U
1.0 U
69.2
1.0 II
69.2

2.0 U

15.0 3

0.8 L

21.6 3

2.4 U
72.0
10.0 U
4.6 L

4.0 U
6.0 U

0.0 U

0.7 L

0.1 U

2.4 L

11.7

0.0 J
1.8
0.0 U
60.4

0.0 P
14.0 3

1.5 U

715
6.6

1.0 U
5.0 P
2.0 U

395.0
2.3 L
22.0 U
16.3

0.4

0.9 II
21.0
1.0 1)
4.0 J
3.5 I

0.0 1

6.3 U
134.6 P
2.0 U
1.0 U
0.0
72.8

2.0 U

41.0 L

1.8 U

26.5

4.0 U
113.5
10.0 U
14.3 L

8.6 U
10.6 U

0.2

0.7

0.2 U

3.1 3

15.3

0.0
2.0
0.0 U
67.2 3

0.0 U
173.5

2.0 U

7.5
7.1

1.0 U
5.0 P

19.9 U
560.0
3.1 L
22.0 U
26.5

386 . 5

2.0 II
22.3
1.1
7.8
19.0 U

0.0

0/ 6|
4/ 6|
0/ 3|
4/ 4|
0/ 1|
6/ 6|

1
0/ 6|

1
4/ 6|

1
I/ 6|

1
6/ 6|

1
I/ 6|
6/ 6|
0/6|
2/ 6|

1
3/ 6|
3/ 6|

1
1

4/ 6|
1

6/ 6|
1
j

0/ 6|
1

5/ 6|
1
1

6/ 6|
1

5/ 6|
2/ 2|
0/ 2|
6/ 6|

1
I/ 6|
6/ 6|

1
0/ 6|

1
I/ 3|
8/ 8|

1
I/ 6|
I/ 51
0/ 6|
11 7|
3/ 5|
0/ 11
6/ 6|

1
6/ 6|

1
1

0/ 6|
2/ 2|
3/ 6|
4/ 6|
I/ 6|

1
5/ 0|

1

10.0 U
500.0 3
5.0 U

302.0
1.0 U

102.0

10.0 P

200.0 U

5.5 U

26.6

5.0 U
52.8
10.0 U
50.0 U

39.4 3
25.0 U

0.6 3

0.7

0.3 U

5.0 U

8.5

0.1 3
0.0 U
0.0 U
42.6 3

0.3
. 41.4 3

5.0 U

8.4
8.9

30.8
30.0 P
60.0 P
420.0
50.0 P
22.0 U
29.7

351.0

100.0 P
30.0
10.0 U
44.0 3
800.0 U

0.0 J

4.0 U
37.9 L
2.0 U
90.0
1.0 U
90.0

2.0 U

30.1 L

0.8 L

23.9

2.4 U
48.3
10.0 U
3.8 U

3.4 U
6.0 U

0.0 L

0.5 L

0.1 U

2.2 L

6.3

0.0 3
0.0 U
0.0 U
36.1

0.2
8.0 U

1.5 U

8.4
7.2

0.0 II
5.0 U
2.0 U

253.0
2.0 P
22.0 U
26.7

0.4 ]

0.9 U
23.0
1.0 U
5.0 P
3.3 U

0.0 U

6.7 L
108.5 L
4.0
1.0 U
0.0
98.8

2.0 L

67.0 L

1.8 U

25.3

4.0 U
50.1
10.0 U
14.0 U

5.6 U
11.1 U

0.2 3

0.6 L

0.2 U

2.7 3

7.2

0.0
0.0 U
0.0 U
41.8

0.2
19.0 U

2.0 U

8.4
7.8

1.0 U
5.0 P
19.9 U
385.0
2.0 U
22.0 U
28.6

215.5

2.0 U
26.5
1.0 P
8.2 3
19.0 U

0.0 L

2/ 6|
4/ 6|
V 3|
4/ 4|
0/ H
6/ 6|

1
2/ 6|

1
4/ 6|

1
V 6|

1
6/6|

1
0/ 6|
6/ 6|
0/ 6|
0/ 6|

1
I/ 6|
|̂ 6|

1
6/6|

1
6/ 6|

1
1

0/ 6|
1

5/ 6|
1
1

6/ 6|
1

6/6|
0/ 21
0/ 2|
6/6|

1
6/ 6|
V 6|

1
0/ 6|

1
V 11
B/ 8|

1
V 7|
I/ 6|
0/ 6|
11 7|
0/ 6|
0/ H
6/ 6|

1
6/ 6|

1
1

I/ 6|
2/ 2|
V 7|
6/ 7|
0/ 6|

1
3/ 6|

1

30.0 3
370.0
5.0 U

132.0
1.0 U

132.0

10.0 U

339.0

5.5 U

106.0

8.7 3
483.0
10.0 U
50.0 U

49.2 3
25.0 U

0.6 3

1.1

0.3 U

5.0 U

78.8

0.1 3
9.7
0.0 U

102.0

0.1 U
284.0

5.0 P

7.1
7.0

15.4
30.0 P
60.0 P

1810.0
50.0 U
22.0 U
15.3

1320.0

10.0 U
28.0
2.0 U
37.0 3
800.0 U

0.0 3

4.0 U
16.4 U
1.0 U
99.0
1.0 U

99.0

2.0 U

198.0 3

0.8 L

80.2

2.4 U
321.0
10.0 U
3.8 U

3.4 U
5.8 L

0.0 U

0.4 L

0.1 U

3.7 3

54.1

0.0 3
8.6
0.0 U
88.0

0.0
17.0 3

1.5 U

7.1
. 6.5

1.0 U
5.0 P
2.6 L

990.0
2.0 P
22.0 U
12.3

1.2

0.9 U
21.0
1.0 U
9.0
4.4 L

0.0 U

10.0 U
120.0 P
2.0 U
1.0 U
0.0

102.0

2.0 U

239.0

1.8 U

87.3

4.0 U
409.5
10.0 U
15.9 U

6.9 U
11.1 U

0.1 U

0.5

0.3

4.5 L

64.9

0.0
9.1
0.0 U
97.7

0.0 U
207.0

2.0 U

7.1
6.7

1.0 P
11.5 3
19.9 U

1440.0
2.0 P
22.0 U
14.6

869.0

2.0 U
24.5
1.0 U
14.0 1
19.0 U

0.0 L

3/ 6|
2/ 6|
e/ 3|
4/4|
0/ 11
6/ 6|

1
0/ 6|

1
I/ 6|

1
6/6|

1
2/ 6|
6/6|

I/ 6|

2/ 6|
3/ 6|

1
1

3/ 6|
j

6/ 6|
1
1

2/ 6|
|

5/ 6|
1
1

6/ 6|
|

6/ 6|
2/2|
0/ 21
6/ 6|

1
3/ 6|
6/ 6|

1
V 6|

1
I/ 11
B/ 8|

1
2/ 7|
3/ 6|
V 6|
11 7|
0/ 6|e/ il
6/ 6|

1
6/6|
|

1
0/ 6|
2/ 2|
3/ 7|
7/7|

1
3/6|

1



TAME 6 16 (continued)
Suwirary of INORGANIC and INDICATOR PARAMETERS in Croundwater

Oil Landfill Site
MOTES: Calculations include "U" and "]" flagged data and duplicates

D > number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

Chemical
SILVER.DISSOLVED
ALUMINUH.DISSOLVED
CARS ALKALINITY (AS CAC03)
BICARB ALKALINITY (AS CAC03)
HYDROX ALKALINITY (AS CAC03)
TOTAL ALKALINITY (AS CAC03)
ALUMINUM TOTAL
ARSENIC, DISSOLVED
ARSENIC TOTAL
BARIUM, DISSOLVED
BARIUM TOTAL
BERYLLIUM, DISSOLVED
BROMIDE
CAICIUM.DISSOLVED
CALCIUM TOTAL
CADMIUM.DISSOLVED
CHLORIDE
CYANIDE
COBALT.DISSOLVED
COBALT TOTAL
CHROMIUM, DISSOLVED
COPPER, DISSOLVED
COPPER TOTAL
FREE CYANIDE
IRON.D1SSOLVED
IRON TOTAL
FLUORIOE
GROSS ALPHA ACTIVITY
GROSS BETA ACTIVITY
MERCURY.DISSOLVED
IODINE DISSOLVED
POTASSIUM.DISSOLVED
POTASSIUM TOTAL
METHYLENE BLUE ACTIVE SUBSTANCES
mcKESIUM, DISSOLVED
MAGNESIUM TOTAL '
MANGANESE, DISSOLVED
NITRATE (AS N)
NITRITE (ASN)
SODIUM.D1SSOLVED
SODIUM TOTAL
AMMONIA NITROGEN (AS N)
NICKEL.DISSOLVED
NICKEL TOTAL
LEAD.DISSOIVED
LEAD TOTAL
PH - LAB
PH - FIELD
PHOSPHATE (TOTAL)
PURGEABLE ORGANIC CARBON
PURGEABLE ORGANIC HALOGENS
ANTIMONY.DISSOLVED
SPEC CONO (UMHO/CM X 10 6), DISSOLVED
SELENIUM, DISSOLVED
TIN
SULFATE
STRONTIUM TOTAL
TOTAL DISSOLVED SOLIDS
TITANIUM DISSOLVED
TITANIUM TOTAL
THALLIUM, DISSOLVED
TEMPERATURE (DEC C)
TOTAL ORGANIC CARBON
TOTAL ORGANIC HALOGENS
VAHAOIUM.DISSOLVED
VANADIUM TOTAL
ZINC, DISSOLVED
ZINC TOTAL

Units

ug/l
ug/1
ug/l
U9/1
ug/l
mg/1
ug/l
ug/1
ug/l
ug/l
ug/l
ug/l
U9/1
mg/1
ug/l
ug/l
mg/1
ug/l
us/1
ug/l
ug/l
ug/l
ug/l
ug/l
mg/1
ug/l
mg/1
ug/l
ug/l
ug/l
ug/l
mg/1
ug/1
ug/l
mg/1
ug/l
mg/1
mg/1
mg/1
mg/1
ug/l
mg/1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
mg/1
ug/l
ug/l
ug/1
ug/l
ug/1
mg/1
ug/1
mg/1
ug/l
ug/l
ug/l
ug/l
mg/1
ug/l
ug/l
ug/l
ug/l
ug/1

SAMPLING
Max

10.0 U
915.0
328.0
390.0
400.0
721,0

24,0 }

200.0 U

5.5 U

5. ,8 3

11.0
1301010. a u
50.0 U

31.4 3
25.8 L

1.0 3

1.1

1.3
79.9

5.0 U

0.0 3
0.1
0.0 U

302.0 3

64.5
50.4 3

6.9

11.9
12.1

4,0
30.0 P
60.0 U

1800.0
5.0 P
22.0 U
41.0

929,0

10.0 P
23.0
49.7 3
71.0 .1
800.0 U

41.7

LOCATION: OI-13B SAMPLING LOCATION: Or 13C SAMPLING LOCATION: OI-14C SAMPLING LOCATION: OI-15A

Min

3.1 L
40.0 U
170.0
1.0 U

400.0
485.0

5.9 L

10.0 U

0.8 L

0.0 L

2.4 U
60.0
10.0 U
3.8 U

3.4 U
6.0 U

0.0 U

0.4 L

0.1 U

5.7

0.1 U

0.0 U
0.0 U
0.0 U

216.0

1.6 3
8.0 U

2.0 U

11.9
9,1

1.0 P
5.0 P
2.0 U

980.0
2.0 U
22.0 U
4.3

0.9

0.9 II
19.0
5.0
3.2
10.6 L

0,0 U

Median D / 01 Max . Min Median D / 0| Max Min Median D / 0| Max Min , Median D / 0

6.3 P I/ 8| 10.0 U 4,0 U 6.0 I. I/ 3| 9.3 L 4.0 U 6.7 L I/ 2| 7.0 L 4.0 U 5.5 L I/ 2
479.03 ,6/8| 3.58Ei84 2.78Ei01U 4.69Ei01L 2/ 3| 128.0 L 63.3 L 95.7 L 2/ 2| 96.0 L 62.4 L 79.2 L 2/2
268.0 5/ 5] |
400.0 2/ 5| |
0.0 I/ 1|

564.0 8/8, 72.2 53.6 69.4 3/ 3| 185.0 179.0 182.0 2/2 378.0 369.0 373.5 2/2
1 1

8.9 L 8/8 2.4 L 2.0 U 2.0 P I/ 3| 2.0 P 2.0 P 2.0 U 0/ 2| 16.3 12.3 3 14.3 2/ 2
I

47.0 3 3/8 200.0 U 10.5 L 24.0 U I/ 3| 94.3 L 92.0 L 93.2 L 2/ 2| 54.0 L 52.0 L 53.0 L 2/ 2
'

1,8 U 2/'8 5.5 U1 1.0 U 1.0 U 0/3 1.0 U 1:0 U 1.0 U 0/2 1.0 U 1.0 U 1,0 U 0/2
"

4.1 L 7/8 14,3 11,5 13.5 3/ 3| 36.3 : 35.2 35.8 2/ 2 32.9 32.0 32.5 11 2
, -

4,7 U 3/8 5,0 U 3,9 U 4.0 U 0/3 5.0 U 4.0 U 4.5 U 0/2 4.0 U 3,9 U 4.0 U 0/ 2
66,9 8/ 8 64,3 26,1 61.6 3/ 3| 58.1 53.9 56.0 2/ 21 76.5 72.0 74.3 2/ 2
10.0 U 0/8 10.0 U 10.0 U 10.0 U »/ 3| 10.0 U 10.0 U 10.0 U 0/ 2| 12.6 10.0 U 11.3 I/ 2
15.9 U 1/8 50.0 U 9.0 U 10.0 U 0/ 3 10.0 U 9.0 U 9.5 U 0/ 2| 11.0 L 10.0 U 10.5 L 1/2

1 1
7,4 L 2/8| 56.5 4.0 L 6.0 U 2/ 3| 6.0 II 3.0 U 4,5 U 0/2 6.0 U 3.0 U 4.5 U 0/2
15,6 3 3/ 8| 39.3 5,3 L , 20.0 L 3/ 3| 17.7 L 3.0 U 10.4 L 1/2 6.0 U 3.0 P 4.5 U 0/2

0.23 6/8 ,63,4 0,0 U 0,0 L 2/ 3| 0.0 L 0.0 L 0.0 L 2/2 0.1 L 0,0 L 0.B L 2/2

0.4 B/ 8 0.9 L 0.6 Li 0,8 L 3/ 31 0,7 L 0.5 L 0,6 I 2/2 891.0 L i 0.8 L 445.9 L 2/2

0i2 U 3/8 1.3 0.3 U ! 0.3 P IJ 3| 0.3 U 0.3 U 0,3 U 0/ 2| 0.3 P 0.3 P 0.3 U 0/2
1

7.7 8/!8 5.0 U 1.9 L 5.0 U 1/3 5.0 U 3.3 L 4.1 U V 21 9.7 8.2 9.0 2/2

1
8.1 U I/ 8| 20.7 10.4 10.6 3/ 3| 15.7 15.2 15.5 2/ 2 29.9 29.8 29.9 2/ 2

1
0.8 P 3/,8| - 0.5 0.1 0.13 3/ 3| 0.1 0.1 0.1 2/2 0.2 0.23 0.2 2/2
0.1 2/3| 5.7 3.3 4.3 3/ 3| 0.2 0.0 U 0.1 1/2 0.0 U 0.0 U 0.0 U 0/2
0.0 U 0/ 3 0.0 U 0.0 U 0.0 U 0/3 0.0 U 0.0 U 0.0 U 0/2 8.5 0.1 U 0.3 I/ 2

2S2.0 8/ 8i 46.3 31.3 42.0 3/ 3 63.4 60.0 61.7 2/ 2 138.0 117.0 127.5 2/ 2
1

4.2 8/ 8 42.2 3 0.0 U 0:0 2/ 3 0.4 3 0.3 0.3 1 2/2 0.5 0.5 0.5 2/ 2
19.0 U I/ 8 40.0 U 28.0 L 31.0 U 1/3 31,0 U 15.0 U 23.0 U 0/ 2| 31.0 U 17.0 L 24.B U 1/2

2.1 L 3/8 ]0.9 2.0 U 2.0 U I/ 3| 2.0 U 2.0 U 2.0 U 0/21 2.0 U 2.0 U 2.0 U 0/2

11.9 !/ ,1
9.9 7/ 7 7.) 6.9 7.0 3/ 3 7.6 7,2 7.6 3/ 3| 8.1 7.6 7.9 3/ 3

1
1.0 U 3/81 1.0 U 1.0 U ' 1.0 U 0/2 1.0 U 1.0 U 1.0 U 0/3 1.01) 1.0 U 1.0 U 0/3
15.0 } I/ 6| 51,2 ) 5.0 U 28.1 3 I/ 2| 6.0 5.0 U 5,0 U I/ 31 59.8 3 5.0 U 6.0 3 2/3
19.9 U 1/8 60.0 U 20.2 U 21.0 U 0/ 3| 54.0 U 21.0 P 37.5 U 0/ 21 21.0 U 20.2 U 20.6 U 0/ 2

1B78.0 7/ 7 345.0 340<0 340.0 )/ 3| 550.0 , 500,0 530.0 3/ 3 850.0 77B.0 800. B 3/ 3
2.0 U 0/8 4.0 U 2.2 2.2 1. 2/ 3| 2.0 2.0 2.0 P 1/2 2.0 2.0 2.0 U 1/2
22,0 U 0/ 1 ,|
5.8 8/8 9.5 9,4 9.4 } 3/3| 57.0 , 44.9 51.0 2/2 51.3 38.7 45.0 2/2

691.0 8/ 8 30«,0 2B0.0 241.0 3/ 3| 400.0 400. B 400.0 3 2/2 600.0 500.0 550.0 2/ 2
1 1
1 I

2.0 U 0/ 81 2,0 U 2.0 U 2.0 U 0/3 2.0 U 2.0 U 2.0 U 0/2 2.0 U 2.0 U 2.0 U 0/2
11.11 11 21 2i.'i 22.0 ?3.0 V 3 26.0 24.5 24.5 3/ 3 25.0 22.0 24,0 3/ 3
12.3 8/8| 57.5 1.8 U 1.4 L 2/ 3| 2.0 U 1.0 U l.B U 0/3 3.1 2.5 3.0 3 3/3
12,5 1 7/ 81 162. B 1 5.0 U 10.2 3 2/ 3| 30.2 3 5.0 II 11.0 3 2/3 892.0 34.4 408.0 3/ 3
26.8 I 4/ 81 169.0 5.0 11 18.0 U I/ 3| 18.0 U 5.0 U 11.5 U 0/2 18.0 U 5.0 U 11.5 U 0/2

1
0,0 II M R| B.I O.ll 1 0.0 1 3/ 1| 0.0 U 0.B L 0.0 U 1/2 21.0 20.4 J 20.7 2/ 2

1



TABLE 6-16 (continued)
Sumtiary of INORGANIC and INDICATOR PARAMETERS in Croundwater NOTES: Calculations include "U" and "3" flagged data and duplicates

D - number of detected values

Chemical Units

SILVER,DISSOLVED ug/1
ALUMINUM,DISSOLVED ug/1
CARB ALKALINITY (AS CAC03) ug/1
BICARB ALKALINITY (AS CAC03) ug/1
HYDROX ALKALINITY (AS CAC03) ug/1
TOTAL ALKALINITY (AS CAC03) mg/1
ALUMINUM TOTAL ug/1
ARSENIC.DISSOLVED ug/1
ARSENIC TOTAL ug/1
BARIUM, DISSOLVED ug/1
BARIUM TOTAL ug/1
8ERYLLIUM.DISSOLVED ug/1
BROMIDE ug/1
CALCIUM.DISSOLVED mg/1
CALCIUM TOTAL ug/1
CAOMIUM.DISSOLVED ug/1
CHLORIDE mg/1
CYANIDE ug/1
COBALT, DISSOLVED ug/1
COBALT TOTAL ug/1
CHROMIUM.DISSOLVED ug/1
COPPER,DISSOLVED ug/1
COPPER TOTAL ug/1
FREE CYANIDE ug/1
IRON.DISSOLVED mg/1
IRON TOTAL ug/!
FLUORIDE mg/1
CROSS ALPHA ACTIVITY ug/1
CROSS BETA ACTIVIIY ug/1
WERCURV,DISSOLVED ug/1
IODINE DISSOLVED ug/1
POTASSIUM.DISSOLVED mg/1
POTASSIUM TOTAL ug/1
METHYIENE BLUE ACTIVE SUBSTANCES ug/1
MAGNESIUM.DISSOLVED mg/1
MAGNESIUM TOTAL ug/1
MANGANESE, DISSOLVED mg/1
NITRATE (AS N) mg/1
NITRITE (ASN) mg/1
SODIUM.DISSOLVED mg/1
SODIUM TOTAL ug/1
AMMONIA NITROGEN (AS N) mg/1
NICKEL, DISSOLVED ug/1
NICKEL TOTAL ug/1
LEAD,DISSOLVED ug/1
LEAD TOTAL ug/1
PH - LAB ug/1
PH - FIELD ug/1
PHOSPHATE (TOTAL) ug/1
PURGEABLE ORGANIC CARBON mg/1
PURGEABLE ORGANIC HALOGENS ug/1
ANTIMONY.DISSOLVED ug/1
SPEC COND (UMHO/CM X 10 6),DISSOLVED ug/1
SELENIUM.DISSOLWD ug/1
TIN ug/1
SULFATE mg/1
STRONTIUM TOTAL ug/1
10TAL DISSOLVED SOLIDS mg/1
IIIANIUM DISSOI VfD uq/1
TITANIUM TOTAL uq/1
1I1ALLIUM,DISSOLVED ug/1
TEMPERATURE (DEC C) uq/1
TOTAL ORGANIC CARBON mq/l
10TAL ORGANIC IIALOGFNS ug/I
VANADIUM,DISSOLVED ug/1
VANADIUM TOTAL ug/1
Z1NC.DISSOIVFD mg/1
ZINC TOTAL uq/1

Oil landfill Site

SAMPLING

Max

15.0 3
101.0 L

404.0

2.0 P

430.0

1.0 U

46.0

4.0 U
58.3
10.2
14.0 L

6.0 U
6.0 U

0.0 L

0.5 L

0.3 U

7.1

57.7

0.1
0.0 U
0.0 U

87.2

1.2
31.0 U

2.0 U

8.1

5.7
3640.0

21.0 U
810.0

2.0

144.0 3

800.0

2.0 U
24.0
4.1

42.0 .1
18.0 II

235.0

LOCATION:

Min

4.0 U
79.3 I

388. B

2.0 P

424 .B

1.0 U

45.3

3.9 U
54.8
10.0 U
9.0 U

3.0 U
5.2 L

0.0 U

0.5 L

0.3 U

5.8

53.9

0.0
0.0 U
0.0 U

78.B U

1.1 3
15.0 U

2.0 U

7.7

1.3
5.0 U

20.2 U
750.0

2.0

133.0

600.0

2.0 U
23.0
1.0 U
5.0 3
5.0 U

3.0 P

OI-15B SAMPLING

Median D / 01 Max

12.0 3 2/ 3| 33.B 3
89.0 L 1/3

392.0 3/ 3

• 361.0
•

741.0

2.0 U 0 / 3 1 5.4 L

425. B 3/ 3 234.0

1.0 U 0/ 3| 1.0 U
„

45.9 3/ 3

3.9 U 0/3

154.0

5.0 U
56.5 3/ 31 84.5
10.B U 1/3
10.0 U 1/3

5.0 L 1/3

10.0 U
17.0 L

6.0 U
6.0 U If 3| 12.3 L

0.0 L 2/3

0.5 L .!/ 3

B.3 II 0/ 3

5.8 3/ 3

"
57.6 3/ 3

B.I 3/ 3
0.0 11 0/ 3
0.0 U 0/3

1.3

0.4 L

0.3 U

24.0

55.1

1.6
0.0 II
0.0 II

78.0 1) J/ 3| 86.5

1.1 3 3/ 3 0.6 3
15.0 11 Of 31 31.0 II

2.0 II a/ 1 2.0 II

-
7.9 V 3| 7.6

1.5 4/ 4| 1.0 II
12.7 3 3/4
20.2 U 0/ 3

36.6
54.0 U

800.0 I/ 1| 1110.0
2.0 II 2 / 1 1 2.0 P

J3S.0 !/ \

600. (I 1 I/ 1

2.0 II O/ 1
23.0 I/ 1

20.?

000.0 1

2.0 II
25.0

LOCATION: 01

Min

4.0 U
205.0

707.0

3.5 L

213 .B

l.B U

138.0

4.0 U
76.1
10.0 U
10.0 U

3.7 L
3.0 U

0.4

0.3 L

0.3 11

22.0

51.8

1.5
0.0 U
0.0 U

81.0

0.5
15.0 U

2.0 II

6.4

1.0 U
7.4

21.0 P
17S0.0

2.0 P

16.7

flflfl.O

2.0 U
72 .B

1.7 II 2/ -1 11.1 2.6
9.!) •!/ -1

18.0 II IV 1

212.0 ,'/ 1

•1 110.1)
1K.O II

O.fl 1

iM.n -i
5.0 U

U.C1

16A

Median

18.5 3
283.0

724.0

4.5 L

223.5

1.0 U

146.0

4.5 U
80.3
10.0 II
13.5 L

4.8 U
7.7 L

0.8

0.4 L

0.3 U

23.0

53:5

1.5
0.0 U
0.0 U

83.8

0.5 3
23.0 U

2.0 U

6.6

1.0 U
19.0 3
37.5 U

1280.0
2.0

18.5

850.0 7

2.0 II
25.0
12.0

53.1.0
11.5 U

P.O 1

D / 0|

I/ 2|
2/ 2|

1
1
1

2/ 2|
1

2/ 2|
1

2/ 2|
1

0/ 2|
1

2/ 2|
1

0/ 2|
2/ 2|
0/ 2|
I/ 2|

1
I/ 2|
I/ 2|

1
1

2/ 2j

2/ 2|
1
1

0/ 2|
1

2/ 2|
1
1

2/ 2|
1

2/ 2|
0/ 2|
0/ 2|
2/ 2|

1
2/ 2|
B/ 2|

1
B/ 2|

1
1

3/ 31
1

0/ 3|
3/ 3|
0/ 2|
3/ 3|
V 2|

1
2/ 2|

1
2/ 2|

1
1

B/ 2|
3/ 31
3/ 3|
I/ 3|
11 2|

1
11 21

1

D -
0 -
This

SAMPI ING

Max

10.0 U
200.0 U

517.0

9B.5

200. 0 U

5.5 U

53.9

s.a u
119.B
16.6
50.0 U

10.0 U
25.0 U

2.2

B.5 L

fl.5 3

6.2

73.4

a. 3
1.2
1.1

138.0

B.2 3
•10.0 U

2.1 L

7.3

6.2 3
139B.B

6B.B U
1190.0

2.0 P

88.4

800.0

2.0 II
23.5
24.0

1140.0 .1
50.0 U

0.1 1

number of observations
table sunmarizes only those compounds that have

LOCATION: OI-17A

Min

4.0 U
94.5 L

175.0

32.7

29.7 L

1.0 U

25.6

4.0 U
65.2
1B.B U
Ifl.B U

6.0 U
3.0 U

0.0 L

B.I L

B.2

5.0 U

22.2

B.3
B.I L
0.0 U

63.3

0.1 L
31.0 U

2.0 U

6.8

1.3
1050.0

21.0 U
1150.0

2.0 P

12.8

105. 0

2.0 U
22.0
3.1

56.0 3
5.0 U

0.0 II

been detected at least once

SAMPLING LOCATION: OI-17B

Median D / 0| Max

4.0 U B/ 3| 14.B 3
105.0 L 2/3

474. B 3/ 3

175.B L

123.0

39.B 3/ 3| 2.B P

33.2 L 2/ 3 47.8 L

1.8 U B/ 3| l.B U

45.3 3/ 3

4.8 U B/ 3

46.7

4.0 U
11B.B 3/ 3| 97.3
IB.a U 1/3
1B.0 U 0/3

6. B U 0/3
5.2 L I/ 3

'
0.0 I 3/3

0.5 L 3/3

0.3 P 2/3

5.9 2/ 3

67.7 3/ 3

18.0 U
18.8 U

6.0 U
7. a L

2.6

0.6 L

8.3 U

5.B U

27.2

0.3 3/ 3| 0.3
0.2 3/ 3
0.9 2/ 3

0:0 U
0.0 U

133. a 3/ 3| 57.4

8.1 3/ 3 B.I 3
31. B U 0/ 3| 31.0 U

2.0 U 1/3

'
7.1 3/ 3

2.0 U

6.9

3.5 3 4/ 4| 4.3 3
1154.0 3 4/4

21.0 II 0/ 3
26.0
21.0 P

1170.0 3/ 3| 680.0

Min

4.8 U
79.0 L

116. B

2.B P

44.3 L

l.B U

45.7

3.9 U
91.9
18.8 U

9.B U

3.0 U
3.0 U

2.6

0.6 L

0.3 U

3.6 L

25.9

8.3
B.0 U
8.0 U

54.0

a.i L
15.0 U

2.0 U

6.5

l.B U
5.8 U

28.2 U
620.0

87.9 3 3/ 3| 1B3.0 .

800.0 3/ 3 500.0 3

2.B U B/ 3| 2.8 U
22.5 3/ 3 24.5
11.9 5/ 5| 2.0 U

209.0 3 5/5 43.8 3
6.B L If 3| 18.B U

B.0 3 2/ 31 0.0 U

98.7

300.0

2.0 U
23.0
1.0 U
5.0 U
5.B U

0.0 U

Median D / 0|

4.0 U I/ 3|
83.5 L 3/ 3

122.0 3/ 3

2.0 U a/ 3

45.2 L 3/ 3!

1.0 U a/ 3

46.B 3/ 31
1

4.8 U a/ 3|
96.7 3/ 3|
ia.8 U B/ 31
18.0 U 0/ 3|

6.0 U B/ 3
3.0 U I/ 3

1
1

2.6 3/ 3|

0.6 L 3/ 3|
1
1

0.3 U B/ 3|
1

3.6 L 2/ 3|
1

26.8 3/ 3

8.3 3/ 3
8.0 U 8/3
8.8 U 8/ 3

57.3 3/ 3

a.i L 3/ 31
31.0 U B/ 3

2.8 U 0/ 3

6.8 3/ 3

1.8 U 1/4
5.8 U 1/4

21.8 P 8/3
630.0 3/ 3

2.0 P 1/3

102.0 3/ 3

400.0 3 3/3

2.0 U 0/3
23. B 3/ 3
1.8 U 0/4

17.5 2/ 4
5.0 U 8/3

B.0 L 1/3



TABIE 6 16 (continued)
Sunwary of INORGANIC and INDICATOR PARAMETERS in Groundwater

Oil Landfill Site
NOTES: Calculations Include "U" and ")" flagged data and duplicates

D » number of detected values
0 - number of observations
This table sumnarizes only those compounds that have been detected at least once.

Chemical
SILVER.DISSOLVEO
ALUMINUM.DISSOLVEO
CAIB ALKALINITY (AS CAC03)
BICARB ALKALINITY (AS CAC03)
HYDROX ALKALINITY (AS CAC03)
TOTAL ALKALINITY (AS CAC03)
ALUMINUM TOTAL
ARSENIC,DISSOLVED
ARSENIC TOTAL
BARIUM,DISSOLVED
BARIUM TOTAL
BERYLLIUM.DISSOLVED
BROMIDE
CALCIUN.DISSOLVED
CALCIUM TOTAL
CADMIUM,DISSOLVED
CHLORIDE
CYANIDE
COBALT.DISSOLVED
COBALT TOTAL
CHROMIUM.DISSOLVED
COPPER.OISSOLVEO
COPPER TOTAL
FREE CYANIDE
IRON.OISSOLVED
IRON TOTAL
FLUORIDE
CROSS ALPHA ACTIVITY
CROSS BETA ACTIVITY
MERCURY,DISSOLVED
IODINE DISSOLVED
POTASSIUM.OISSOIVED
POTASSIUM TOTAL
METHYLENE BLUE ACTIVE SUBSTANCES
MACMESIUM,DISSOLVED
MAGNESIUM TOTAL
MANGANESE,DISSOLVED
NITRATE (AS N)
NITRITE (ASN)
SOOIUM.DISSOLVED
SODIUM TOTAL
AMMONIA NITROGEN (AS N)
NICKEL,DISSOLVED
NICKEL TOTAL
LEAD.OISSOIVED
LEAO TOTAL
PH - LAB
PH - FIELD
PHOSPHATE (TOTAL)
PURGEABLE ORGANIC CARBON
PURGEABLE ORGANIC HALOGENS
ANTIMONY.DISSOLVED
SPEC COND (UMIIO/CM X 10 6),DISSOLVED
SELENIUM,DISSOLVED
TIN
SULFATE
STRONTIUM I01AI
TOTAL DISSOLVED SO]IDS
TITANIUM DISSOLVED
TITANIUM TOTAL
THALLIUM.DISSOLVED
TEMPERATURE (DEC C)
TOTAL ORGANIC CARBON
TOTAL ORGANIC HALOGENS
VANAOIUM.DISSOLVED
VANADIUM TOTAL
ZINC,DISSOLVED
ZINC TOTAL

SAMPLING LOCATION: Ot I8A

Max Min Median

SAMPLING IOCATION: 01 18IJ

D / 0| Median D / 0|
SAMPI INC- I OCA) ION: 01 19A

Max Min Median D / 0|

SAMPI ING IOCATION: OI-19B

Max Min Median D / 0|

ug/1ug/l
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
"9/1
ug/1
ug/1
"9/1
ug/1
mg/1
ug/1
ug/1
mg/1
ug/1
mg/1
mg/1
mg/1
mg/1
"9/1
mg/1
ug/1
ug/l
ug/1
ug/1
ug/1
ug/1
ug/1
mg/1
ug/1
ug/1
ug/1
ug/1
ug/1
mg/l
uq/l
mg/1
ug/1
ug/1
ug/l
"9/1
mg/1
ug/l
ug/l
"9/1
"9/1
ug/l

76.0 3
556.0

634.0

48.1 3

78.1 L

1.0 U

520.0

4.0 U
1730.0

11.3
94.4

7.0 L
6.0 U

54.1

0.4 L

0.6

15.0

581.0

32.3
1380.0

0.6 U
340.0 .

0.8
214,0

2.0 II

6.9

8.7
215.0

26.6 LW0.0
12.0

U4fl.(!

57W.0

2.1) U
25.0
75.5

898.8
35.0 I

579.0 )

6.1 L
512.0

52'3.0

3!3.9

72.0 L

1.0 U

463.0

3.9 U
1700. 0

10.0 U
83.0

5.0 L
3.0 U

53.5

0:4 L

0.3 U

14.6

494.0

23.8
0.0 U
0.0 U

308.0

0.7 1
120.0

2.0 U

5.9

2.1
5.0 U

20.2 U
5800.0

2.0

13B0.0

•51B0.H

2.0 II
2!,01.0 p

586. 0
5.0 U

16.0 I

75 .03 3 /3 | 4.0 U 4.0 U 4.0 U 0/ 2| 4.0 U 4.0 U 4.0 U 0/ 3| 4.0 U 4.0 U 4.B U fl/ 2
541.0 3/ 31 76.3 L 56.4 L 66.4 L 2/ 2| 66.7 L 56.2 L 66.7 L 3/ 31 833.2 J 105.0 L 469.1 3 2/2

1 1
1 1

596.0 3 /31 272.0 ,259.0 265.5 2/ 2| 391.0 365.0 371.0 3/3 276.0 272.0 274.0 2/2
I 1

39.0] 3/3 |! 2.0 U 2.0 U 2.0 U 0/ 2| 2.0 U 2.0 U 2.0 U «/ 3| 2.4 L , 2.0 U 2.2 L It 2|

1 ,
87i9 L 87.0: L 87.5 L 2/ 2| , 59.9 L 58.4 L 58.61 3/ 3| 84.21 83.5 L 83.8 L 2/2

1 • 1 '
1.0 U 0/3| 1.0 U 1.0 U 1.0 U 0 / 2 | ! 1.0 U 1.0 U 1.0 U 0/3 1.0 U 1.0 U 1.0 U 0/2

|i' ' ' ,
517.0 3/ 31 35.5 i , 35.0 35.3 2/ 2| 29.1 27.3 27.6 3/ 3| 50.B 49.6 49.8 2/2

1 I I 1
3.911 0 /3 | 4:0 U . 4.0 U 4.0 U 0/ 2| 4.0 U 4.0 U 4.8 U 0 /31 4.0 U 4.0 U 4.0 U 0/2!

1720.0 3/-3I 49.8 ' 44.9 U 47.4 V 2| 86.7 77.0' 78.3 3/31 160.0 156.0 158,0 If 2|
10.0 U I/ 31 10.0 U 10:0 U 10.0 U 0/ 2| 10.0 U 10.0 U 10.0 U 0/ 31 19.2 ! 10.0 U 14.6 I/ 2|
90.0 3/3 | 10.0 U lfl.0 U 10.0 U 0 / 2 | 10.0 U 10.0 U , 10.0 U 0/3 10.0 U i 10.0 U 10.0 U 0/2

1 " ' 1
6.0 U 2 / 3 1 6.0 U 6.011 6.0 U 0/ 2| 96.2 88.7 94.8 3/31 6.8 L 6.0 U 6.4 L 1/2!
6.0 U 0 /31 3.0 U 3,0 U 3.0 U 0/2| 3.0 U 3.0 U 3.0 U 0/31 3.0 U 3.0 U 3.0 U 0/1 2j

1 1
1 1

53.8 3/ 31 i! 0.13 0.1 L 0.13 2/ 2| 0.0 L 0.0 U 0.0 U 1/31 0.0 L 0.0 L 0.0 L 2/ 2
1

0.4 L 3/ 31 0.5 L 0.4 L 0.5 I 2/ 2| 1.5 1.4 1.5 3/ 3| 0.8 L 0.6 L 0.7 L ^l 21
1 1 , .1
1 1 . 1

0.4 2/ 3| 0.3 P 0.3 P 0,3 U 0/ 2| 0.7 3 0.3 P 0.3 U I/ 3 0.3 U 0.3 U 0.3 P 0/ 2|
1 ' : ' ' 1

14.8 3/ 3| 7;2 6.2 6.7 2/ 2| 7.7 5.7 7.1 3/3 3.5 L 3.4 L 3.5 L 2/ 2|
1 1 ; -
I I I

502.0 3 / 3 1 23.5 22.4 23.0 2/2 22.4 19.3 19.4 3/3 37.1 34.1 35.6 2/ 2|
1 ' :

25. 3 3 /31 0.1 0.0 0.0 2/2 0.0 L 0.0 L 0.0 L 3/3 0.2 0.2 0.2 2/2
144.0 2 /3 | 0.0 U 0.0 U 0.0 U 0/2 ; 2.4 2.1 2.3 3/3 1.7 0.7 1.2 2/2

0.0 U 0 /31 0.0 U 0.011 0.0 U 0/2 0.0 U 0.0 U 0.0 U 0/3 0.0 U 0.0 U 0.0 U 8/2
308.0 3/ 31 6319 ; , 60.7 62.3 2/ 2 , 167.0 162.0 165.0 3/ 3 115.0 113.0 114.0 2/1 2

|
0.7 J 3 / 3 1 1.4 1.4 3 1.4 2/ 2 " 0.1 J 0.0 U 0.1 1 2/3 0.0 3 0.0 U 0.0 3 If 2|

121.0 3 / 3 1 , 31.0 U ! 31.0 U 31.0 U 0/2 31.0 U 31.0 U 31,0 U 0 / 3 1 31.0 U 31.0 U 31,0 U 0/ 2|
1 , 1 I

2.0 P M 31 2.0 U 2.0 U 2.0 U 0/ 2 7.3 J 2.0 U 6.9 3 2/ 31 2.0 U 2.0 U 2.0 U 0/ 2!
1 '
1 ' • - i

6.3 3/ 1| 8.1 , 7.5 , 7,9 V 3 7.6 7.5 7.6 3/ 3| 6.9 6.6 6.8 3/ 31
I :

2.5 4/ 4| 110 U 0.8 J K0 LI ]/ 3| 1.0 U 1.0 U 1.0 U 0/ 51 1.0 U 1.0 U 1.0 U B/ 31
83.3 J 3 / 4 | 9 . 1 3 \.<t U 5.011 I/ 3| 302.0 29.4 3 4 . 4 3 5 / 5 1 J7.B 3 5.0 P 5.4 2/3
20.211 1 /31 21,0 U 21.0 U 21.011 0/ 2| 21.0 U 21.0 U 21.0 U 0/3 21.0 U 21.0 U 21.8 U 0/2

«>00.0 3/ 3| 5»0.0 51B.0 SW.0 3/ 3| 9W.0 880.0 898.0 3/ 3 950.0 920.0 938.0 3/ 3

l i
I4!d,» V <l 17. f> If.. 4 17.0 ?/ 2| 54.8 51.7 54.6 3/ 3| 42.5 37.2 39.9 2/ 2

1 '
54HB.0 I/ 1| 4fKI ,H tllH.ll 11(1. H // 7| r,»B,0 •!««.» 500.0 3/ 3 600.0 600.0 600.0 2/ 2

1
1

2.0 II «/ )l 2.0 U 2-B II 2.0 II 0/ 2| 2,8 II 2,0 U 2.0 U 0/ 3| 2.0 U 2.0 U 2.0 U 0/2
23.0 V )l J3;0 ?1.fl 21.0 3/ 3|, 21. 5 21.0 21.0 3/ 31 22.5 22.0 22.5 3/ 3
53.8 3 )/. 41 2,0 U 1.3 1,7 2/ 31 2,0 U 1.0 U 1.0 U 0/ 5 2.3 1.9 2.0 "i/ 3

673.5 -I/ 4| 11, B J t,B II 14.4 1 7/ 3| 189.0 28. a J 52.0 J 5/5 87.8 3 31.2 49.2 3 3/3
30.0 1 !/ 11 5,0 U l.tl U 5.1) U 0/ 2| 8.7 1. 5.6 L 7.6 L 3/3 10.5 L 8.5 L 9.S L 2/2

1
17.0 1 I/ \\ 1R.1 1 4.2 1 11. r, 1 2/ 2| 26.3 1 16.5 I 26.2 3 3/ 31 221.0 17.0 L 119.0 2/ 2

1



TABLE 6-16 (continued)
Sumnary of INORGANIC and INDICATOR PARAMETERS in Groundnater NOTES: Calculations include "IP and "3" flagged data and duplicates

Chemical Units

SILVER.DISSOLVED ug/1
ALUMINUM.DISSOLVED ug/1
CARB ALKALINITY (AS CAC03) ug/1
BICARB ALKALINITY (AS CAC03) ug/1
IIYBROX ALKALINITY (AS CAC03) ug/1
TOTAL ALKALINITY (AS CAC03) mg/1
ALUMINUM TOTAL ug/1
ARSENIC, DISSOLVED ug/1
ARSENIC TOTAL ug/1
BARIUM.OISSOLVED ug/1
BARIUM TOTAL ug/1
BERYLLIUM,DISSOLVED ug/1
BROMIDE • ug/1
CALCIUM.DISSOLVEO mg/1
CALCIUM TOTAL ug/1
CADMIUM,DISSOLVED ug/1
CHLORIDE mg/1
CYANIDE ug/1
COBALT.DISSOLVED ug/1
COBALT TOTAL ug/1
CHROMIUM.DISSOLVED ug/1
COPPER.DISSOLVED ug/1
COPPER TOTAL ug/1
FREE CYANIDE ug/I
IRON.DISSOLVED mg/1
IRON TOTAL ug/1
FLIKWIDE ma/1
CROSS ALPHA ACTIVITY ug/1
CROSS BETA ACTIVITY ug/1
MERCURY.DISSOLVEO ug/I
IODINE DISSOLVED ug/1
POTASSIUM.DISSOLVED mg/1
POTASSIUM TOTAL ug/1
METHYLENE BLUE ACTIVE SUBSTANCES ug/1
MAGNESIUM,DISSOLVED mg/1
MAGNESIUM TOTAL ug/1
MANGANESE,DISSOLVED mg/1
NITRATE (AS N) mg/1
NITRITE (ASN) mg/1
SODIUM.DISSOLVED mg/1
SODIUM TOTAL ug/1
AMMONIA NITROGEN (AS N) mg/1
NICKEL,DISSOLVED ug/1
NICKEL TOTAL ug/1
LEAD, DISSOLVED ug/1
LEAD TOTAL ug/1
PH - LAB ug/1
PH - FIELD uci/1
PHOSPHATE (TOTAL) ug/1
PURGEABLE ORGANIC CARBON mg/1
PURGEABLE ORGANIC HALOGENS ug/1
ANTIMONY.DISSOLVED ug/1
SPEC COND (UMHO/CM X W 6) .DISSOLVED ug/1
SELENIUM.DISSOLVro ug/1
TIN ug/1
SULFATE mg/1
STRONTIUM TOTAL ug/1
TOTAL DISSOLVED SOLIDS mg/1
TITANIUM DISSOLVED ug/1
TITANIUM TOTAL ug/1
THALLIUM.OISSOLVED ug/1
TEMPERATURE (DEC C) ug/1
TOTAL ORGANIC CARBON mg/1
TOTAL ORGANIC HALOCFNS ug/1
VANADIUM.DISSOLVEI) ug/1
VANADIUM TOTAL ug/I
ZINC.DISSOIVED ug/I
ZINC TOTAI ug/1

Oil Landfill Site

SAMPLING

Max

1.0 U
63.6 L

619.0

2.0 U

36.8 L

1.0 U

23.1

4.0 U
63.0
la.g u
10.0 U

20.1
3.0 U

0.0 L

1.8

0.3 U

7.7

18.0

0.0
2.9
0.0 U

265.0

0.0 U
31.0 U

2.0 U

7.7

1.0 U
10.5 J
21.0 U

1200.0
9.7 ]

31.7

800.0

2.0 U
22.0
36.9

156.0
5.0 U

27.5 ,1

LOCATION: 01

Min

4.0 U
43.9 L

577.0

2.0 U

35.7 L

1.0 U

22.2

4.0 U
68.6
10.0 U
M.0 U

13.7
3.0 U

0.0 L

1.6

0.3 U

7.1

17.5

0.0 L
2.8
0.0 U

258.0

0.0 P
31.0 U

2.0 U

7.6

1.0 U
5.0 U

21.0 U
1100.0

8.3 1

30.4

600.0

2.0 U
20.0
1.0 U

28.5 )
5.0 U

13.4 L

19C

Median

4.0 U
53. 8 1.

598.0

2.0 II

36.3 L

1.0 li

22.7

4.0 U
75.8
10.0 U
10.0 U

16.9
3.0 U

0.0 L

1.7

0.3 P

7.4

17.8

0.0
2.9
0.0 U

261.5

0.0 II
31.0 U

2.0 II

7.6

1.0 U
7.8 J

21.0 II
.1)80.0

9.0 )

31.1

700.0

2.0 U
22.0
19.0
02.3
5.0 II

7(1.5 1

SAMPLING LOCATION: OI-20A

D / 0|

0/ 2|
2/ 2|

1
1
1

2/ 2|
1

0/ 2|
1

2/ 2|
1

(V 2|
1

2/ 2|
1

0/ 2|
2/ 2|
0/ 2|
0/ 2|

1
2/ 2|
0/ 2|

1
1

2/ 2|
1

11 ~>\
1
1

0/ 2|
1

2/ 2|
1
1

2/ 2|
1

2/ 2|
2/ 2|
0/ 2|
2/ 2|

1
0/ 2|
0/ 2|

1
0/ 2|

1
1

-V 3|'
1

0/ 2|
I/ 2|
0/ 2|
3/ 3|
2/ 21

1
2/ 2|

1
^l 2|

1
1

0/ 21
i/ M
I/ 2|
II !\
«/ 2|

1
II >\

1

Max

4.0 U
82.4 L

280.0

2.0 U

86.7 L

1.0 U

40.2

4.0 U
53.4
10.2
10.0 U

6.0 U
75.5 3

0.1 L

0.5 L

4.0 ]

3.4 L

26.3

0.3
2.1
0.0 U

64.5

0.0 ]
31.1 L

2.4 1

6.4

1.0 U
97.0 ,1
21.0 II

610.0
2.0 II

4.6

1TO.O

2.0 II
26.0
2.0 II

1 IH.0rt.e ii
8(1. r, 1

Min

4.0 U
74.6 L

275.0

2.0 U

83.0 L

1.0 U

38.7

4.0 II
47.7
10.0 U
10.0 U

6.0 U
3.0 U

0.0 L

0.4 L

2.1 3

3.1 L

25.0

0.3
1.8
0.0 U

62.8

0.0 L
31.0 U

2.0 II

6.3

1.0 U
74.1 J
21.0 U

170.0
2.0 U

2.9 J

40B.0

2.0 II
24.0
1.0 II

R0.1;
5.0 11

11.2 1

Median

4.0 U
80.8 I

276.0

2.0 U

84.9 L

1.0 U

39.2

4.0 U
52.5
10.0 U
10.0 U

6.0 U
4.2 L

0.0 L

3.', L

3.9 :

3.4 L

25.7

0.3
1.8
0.0 U

63.2

0.0 L
31.0 U

2.0 L

6.3

1.0 U
80. 8
21.0 U
570.0
2.0 U

4.6

500.0

2.0 II
24.0
1.9

85.7 3
5.0 II

in. 4 1

D / 0|

11 31
3/ 3|

!i
3/ 31

1/3J
1

3/ 3-1
1

0/ 31
1

3/ 31
1

11 31
3/ 31
I/ 31
0/ 31

1
11 31
2/ 31

1
1

3/ 31
1

3/ 3!
1
1

3/ 3|
1

3/ 31
1 -
1

3/ 31
1

3/ 31
3/ 31
0/ 31
3/ 31

1
3/ 31
1/3,

2/ 3|
1
1

3/ 31
1

0/ 41
4/ 41
0/ 31
3/ 31
11 3|

1
3/ 3|

1
3/ 3|

1
1

0/ 3|
3/ 3|
2/ 41
4/ 4|
0/ 3|

1
V M

1

0 - number of observations
This table simmarizes only those compounds that have been detected at least once

SAMPLING LOCATION: OI-20B

Max

4.0 U
27.0 U

75. 5

3.4 L

24.0 U

1.0 U

8.2

4.0 U
33.6
VS. 0 U
10.0 U

6.0 U
6.0 U

0.2

S.S L

0.3 P

5,0 U

6.5

0.1
0.5
0.0 U

43.3

0.1 3
31.0 U

2.0 U

7.4

1.0 U
35.0 J
21.0 U
29S.0
2.0 U

21.6 J

200.0

2.0 II
23.5
2.0 U
8.8 J

18.0 U

12.0 II

Min

3.0 P
26.6 I

70.3

3.2 I

14.0 L

1.0 U

8.1

3.9 U
32.7
10.0 U
910 U

5.0 L
3.0 P

0.2

3.7 L

0.3 P

1.5 L

6.4

0.1
0.S
0.0 U

38.0

0.0 L
15.0 U

2.0 U

7.2

1.0 U
5.0 U

20.2 U
250.0
2.0 U

20.9

200.0

2.0 II
22.0
1.0 II
5.0 II
5.0 U

4.6 1

Median

3.5 U
26.8 U

72.9

3.3 L

19.0 U

1.0 U

8.2

4.0 U
33.2
10.0 U
9.5 U

5.S U
4.5 U

0.2

0.7 L

0.3 U

3.3 U

6.5

0.1
0.5
0.0 U

40.7

0.1 3
23.0 U

2.0 II

7.3

1.0 U
5.0 U

20.6 U
270.0
2.0

21.3 3

200.0

2.0 U
23.0
1.0 U
5.0 U

11.5 U

8.3 U

SAMPLING LOCATION: 01-218

D / 0|

11 2|
I/ 2|

1
1
1

2/ 2|
1

2/ 2|
1

I/ 21
1

0/ 2|
1

2/ 2|
1

11 2|
2/ 21
0/ 2|
0/ 2|

1
V 2|
11 2|

1
1

2/2,

2/ 21
1

0/ 2|

V2J
1
I

2/ 2,
1

2/ 2|
2/ 2|
0/ 2,
2/ 2|

1
2/ 2|
0/ 2|

I
0/ 2|

,
I

3/ 3|
1

0/ 3|
I/ 3|
0/ 2|
3/ 3|
V 2|

1
2/ 2|

1
2/ 2|

!
11 2|
3/ 3|
0/ 3|
V 3|
11 21

1
I/ 2|

1

Max
4.0 U

78.8 L

207.0

2.9 L

66.1 L

1.0 U

34.3

4.0 U
41.7
10.0 U
10.0 U

6.0 U
3.0 U

1.3 3

0.7 j.

0.3 P

5.5

15.0

0.2
0.0 L
0.0 U

61.8

0.2
31.0 U

2.0 L

7.6

1.0 U
5.0 U

21.0 U
500.0
2.0 P

36.6

600.0

2.0 U
25. 0
1.0 U

44.2 3
5.0 U

9.0 L

Min

4.0 U
62.1 L

197.0

2.4 L

62.1 L

1.0 U

33.4

4.0 U
41.2
10.0 U
10.0 U

6.0 U
3.0 U

0.7

8.6 L

0.3 P

5.1

14.0

0.2
0.0 U
0.0 U
58.3

0.2 J
31.0 U

2.0 L

7.3

1.0 U
5.0 U

21.0 U
495.0
2.0 P

35.2

300.0

2.0 U
23.5
1.0 U

11.8
5.0 U

3.4 1.

Median

4.0 U
70.5 L

202.0

2.7 L

64.1 I

1.0 U

33.9

4.0 U
41.5
10.0 U
10.0 U

6.0 U
3.0 U

1.0 ]

0.6 L

0.3 U

5.3

14.5

0.2
0.0 L
0.0 U
60.1

0.2
31.0 U

2.0 U

7.4

1.0 U
5.0 P

21.0 U
500.0
2.0 P

35.9

450.0

2.0 U
23.5
1.0 U

28.0 1
5.0 U

6.2 L

D / 01

11 2
2/ 2

2/ 2

2/ 2

2/ 2

91 2

H 2

e/ 2
2/ 2
0/ 2
0/ 2

0/ 2
0/ 2

2/ 2

V 2

91 2

2/ 2!

1
2/ 2|

2/2!
I/ 2|
0/ 2|
2/ 2|

2/ 2
0/ 2|

I/ 2

3/ 3

0/ 2
0/ 2
0/ 2
3/ 3
11 2

2/ 2

2/ 2

0/ 2
3/ 3
0/ 2
2/ 2
0/ 2

2/ 2



TABIE 6 16 (continued)
Sumrary of INORGANIC and INDICATOR PARAMETERS in Ground»ater

Oil Landfill Site
HOIFS: Calculations include "U" and ")' flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

Chemical

SILVER.DISSOLVED
ALUMNUM.DISSOLVEO
CARS ALKALINITY (AS CAC03)
BICARB ALKALINITY (AS CAC03)
HYOROX ALKALINITY (AS CAC03)
TOTAL ALKALINITY (AS CAC03)
ALUMINUM TOTAL
ARSENIC,DISSOLVED
ARSENIC TOTAL
BARIUM,DISSOLVED
BARIUM TOTAL
BERYLLIUM.DISSOIVEO
BROMIDE
CALCIUN.OISSOLVEO
CALCIUM TOTAL
CADMIUM.DISSOLVEO
CHLORIDE
CYANIDE
COBAIT,DISSOLVED
COBALT TOTAL
CHROMIUM.DISSOLVED
COPPER.DISSOLVED
COPPER TOTAL
FREE CYANIDE
IRON,DISSOLVED
IRON TOTAL
FLUORIOE
CROSS ALPHA ACTIVITY
CROSS BETA ACTIVITY
KERCURY.DISSOLVED
IODINE DISSOLVED
POTASSIUM.DISSOLVED
POTASSIUM TOTAL
METHYLENE BLUE ACTIVE SUBSTANCES
KACNESIUM,DISSOLVED
MAGNESIUM TOTAL
MANGANESE,DISSOLVED
NITRATE (AS N)
NITRITE WSN)
SOOIUM.DISSOIVED
SODIUM TOTAL
AMMONIA NITROGEN (AS N)
NICKEL,DISSOtVED
NICKEL TOTAL
LEAD.DISSOLVFD
LEAD TOTAL
PH - LAB
PH - FIEID
PHOSPHATE (TOTAL)
PIIRGEABIE ORCAN1C CARBON
PIIRCEABIE ORGANIC I1A10CENS
ANTIMONY,OISSOIVED
SPFC CONO (UMHO/CM X 10 6),DISSOIVn)
SELENIUM,DISSOLVED
TIN
SULFATESTRONTIUM TOTAL
TOTAL DISSOLVED SOLIOSTITANIUM DISSOLVEDTITANIUM TOTALTHALLIUM.DISSOLVED
TEMPERATURE (DEC C)
TOTAL ORGANIC CARBON
TOTAL ORGANIC HALOGENSVANADIUM.DISSOLVEDVANADIUM TOTAL
ZINC.DISSOLVFDZINC TOTAL

Units

SAMPLING LOCATION: 01 22B

Max Min Median D / 0|

SAMPLING LOCATION: OI-23B

Max Min Median D / 01

SAMPLING LOCATION: 01 25A

Max Min Median

SAMPLING LOCATION: 01-258

D / 0| Max Min Median D/ 01

ug/1
ug/1
ug/1
ug/l
rog/1
ug/l
ug/l
ug/1
ug/1
ug/l
ug/1
ug/l
mg/1
ug/1
ug/1
mg/1
ug/l
ug/l
ug/l
ug/1
ug/1
ug/1
ug/l
mg/1
ug/l
mg/1
ug/1
ug/l
ug/l
ug/1
mg/1
ug/l
ug/l
mg/1
ug/l
mg/1
mg/1
mg/1
mg/1
ug/l
mg/1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
mg/1
ug/1
ug/l
ug/l
ug/l
uq/1
mg/1
ug/1
mg/1
ug/l
ug/l
ug/l
ug/l
mg/1
ug/l
ug/l
ug/l
ug/l
ug/l

4.0 U
85.8 L

«7.7

2.8 L

16.6 L

1.0 U

20.0

4.0 U
35.5
10.0 U
10.0 U

6.0 U
5.1 I

0.1 L

1,2

0,3 P

2,7 L

4.7 L

0,0
0.0 U
0.0 U

52,9

0.1
31.0 U

2.0 U

9.6

1.1 1
15.0
21.0 U

125,0
2.0 1'

43.8 1

100,0

2.0 U
23.0

2.0 U
1S9.0 3

5.0 U

14.5 L

4.0 U
69.0 L

72.3

2.1 L

13.3 L

1.0 U

,17.5

4.0 U
31.5
10.0 U
10.0 U

6,0 U
3,0 U

0,0 L

1.0

0.3 P

2.1 L

2.0 L

0,0 L
0.0 U
0.0 U

43.8

0,0 J
31 «0 U

2.0 U

8.8

1.0 U
1.6 J

21.0 U
3IS.0

2.0 P

2S.6

200.0

2.0 U
22.5
1.0 U

17.0 3
5.0 U

4.2 L

4.0 II 0/ 21 13.0 3 4.0 U 8.5 J I/ 2| 4.0 L 4.0 L 4.0 U V 2 7.0 L 4.0 U 5.5 L I/ 21
77.4 L 2/ 21 i 88.9 L 75.0 L 82.0 L 2/ 2| 232,0 68.0 L 150.0 2/ 2 59.6 L 27.0 U 43,3 L V 21I

1 : 1
80.0 2/ 2 i 189.0 185.0 1S7.0 2/ 2 206.0 0.1 U 103.1 I/ 2 158.0 156.0 157.0 2/ 21

! ' 1
2.5 L 2/ 2| 2.0 U 2.0 U 2.0 P 0/2 9.4 L 8.0 L 8.7 L 2/2 2.0 U 2.0 U 2.0 f 0/ 21

j
15.0 L 2/2 115.0 L 114;0 L 114.5 L 2/2 74.0 L 66.1 L 70.1 L 2/2 65.0 L 64.7 L 64.8 L 2 / 2 1

1
1.0 (1 0/ 2| 1,0 U 1,0 U 1.0 U 0/2 1.0 U 1.0 U 1.0 U 0/ 2 1.0 U l.,0 U 1.0 U 0/ 21

1 :
18.8 : 2/ 21 35.8 35.5, 35.7 2/ 2 29.4 27,5 28,5 2/ 2 22.4 22.0 22.2 2/ 2

33.5 2/ 2 43.3 21.9 32.6 2/ 2 66.9 65.2 66.1 2/ 2 39.2 38.8 39.0 2/ 21
10.0 U 0/2 10.2 10.'0 U 10.1 1/2 10.0 U 10.0 U 10.0 U 0/ 2 10.0 U 10.0 U 10.0 U 0 /21
10.0 (I 0/2 10,0 U 9.0 U 9.5 U 0/2 10.0 U 9.0 U 9.5 U 0/2 10.0 U 9.0 U 9.5 U 0/ 21

6.0 U 0/2 6,0 II 3.0 U 4.5 U 0/ 2| : 6.0 U 3.0 U 4.5 U 0/2 6.0 U 3.0 U 4.5 U 0/ 21
4,1 L i - l / Z 6,0 U 5.5 L 5,8 U ]/ 2| 6,0 U 1.3 L 4.7 U 1/21 6.0 U 3.8 L 4.9 U V 21

1 -
0.0 L 2 /2 | 1,5 1.4 1,5 2/ 2 0.0 L 0.0 U 0.0 L I/ 2| 0.2 0.2 0.2 2/ 2

1 ' , 1
1.1 2 /2 | 0.5 L 0.:5 L 0 . 5 L 2/2 0.7 L 0.7 L 0.7 L 2/ 2| 0.8 L 0,7 L 0.7 L 2/21 j

I
0.3 P 0/ 2| 0,3 P 0.3 P 0.3 U 0/ 2| 0.3 P . 0,3 P 0.3 U 0/ 21 0.3 U 0,3 U 0.3 P 0/2

2.4 L , 2 / 2 ' 5,0 U 3.9 L 4.4 U 1/2 11.4 8.0 9.7 2/ 2| S.0 U 3.3 L 4.1 U 1/2
j
1

3.3 L 2/2 19,6 18.7 19.2 2/ 2 20.5 19.9 20.2 2/ 2| 9.8 9.4 9.6 2/ 2|
; , j

0,0 11 2| 0.3 0.2 0.3 2/ 2 0.1 3 0.0 0.1 J 2/2 0.1 0.1 0.1 2/ 2|
0.011 IV 2 [ 0.0 U 0.0 U 0.0 U 0/2 0.011 0.0 U 0.0 U 0/2 0.0 L 0.0 U 0.0 L 1/21
0.0 U 0/2 0.0 U 0,0 U 0.0 U 0/ 2 0.7 0.0 U 0.3 I/ 21 0.0 U 0.0 U 0.0 U 0/2

48.4 2/ 2 54,2 49,0 51.6 2/ 2 79.2 72.0 75.6 2/ 21 58.2 54.0 56.1 2/ 2
j

0.1 2/2 ' , 0 .31 0.2 0 . 3 3 2 / 2 | 0 .71 0.6 0.7 3 2/ 2| 0.4 0 . 43 0.4 2/ 2|
3 1 . 0 U 0/2 ': 31.0 U 15,0 II 23.011 0 /21 31. 00 15.0 U 23.0 U 0/2 31.0 U 15.0 U 23.0 U 0/2

2.0 U 0/ 2 2.0 U 2;0 U 2.0 U 0/2 13.4 2.0 U 7.7 I/ 21 2.0 U 2.0 U 2.0 U 0/ 21
1 !
1 • 1

9.5 V 3 7.0 6.1 7.0 I/ 3 8.5 8.2 8.5 3/ 3| 7.7 7.5 7.6 3/ 3

1.0 II I/ 3 1.0 II 1.0 U 1.0 U 0/ 31 1.0 U 1.0 U 1.0 U 0/ 2| 1.0 U 1.0 'U 1.0 U 0/ 2
5,0 U 2/ 3 58.0 3 5,0 II 5.0 U V 3 5.0 P 5,0 P 5.0 U 0/ 21 5.0 II 5.0 U • 5.0 U 0/ 2

21,0 II 0/ 2 21.0 U 20,2 U 20.6 U B/ 2 21.0 U 20.2 U 20.6 U 0/2 21.0 U 20.2 U 20.6 U 0/2
320.0 3/ 3 TO0.0 470.0 485.0 3/ 3 550,0 500,0 540.0 3/ 3 • 450.0 370.0 41B.0 3/ 3

2.0 II 0/ 2 2.0 U 2:0 II 2.0 I/ 2 2.0 2.0 2.0 U I/ 21 2.0 2.0 2.0 U 1/2

56,2 J 2/2 45. » 26,0 35,9 2/ 2 42 ,7 J 38,1 40.4 3 2/ 2| 22.3 3 21.3 21.8 J 2/ 2
1 1

250.0 2/ !.\ 300.0 300.0 30(1.0 2/ 2| 400,0 J 400.0 3 400,0 2/ 2| 300.0 200.0 250.0 2/ 2
1
1

2.0 U ()/ 2| 2.0 II 2.0 U • 2,0 II IV 2| 2.0 U 2.0 U 2.0 U 0/2 2.0 U 2.0 U 2.0 U 0/ 2
23.0 3/ 31 24.0 22.5 21.0 3/ 3| 23.0 20,0 22.5 3/ 3 24.5 22.5 24.0 3/ 3|

1.0 U 0/ 31 6.1 1.0 II 1.0 U I/ 31 14.0 1.6 3 7.8 2/ 2 1.1 1.0 1.0 2/ 2|
45.7 3/ 3| 42.1 12.4 1S.0 1 3/ 3| 11.3 5.0 U 8.2 I/ 2 17.1 7.9 12.5 2/ 2|

5.0 U 0/2 ID. f l U 5.1111 11.50 0/ 2| 18.0 U 5.0 U 11.5 U 0 / 2 1 18.0 U 5.0 U 11.5 U 0/2
1

1.4 1 11 1\ i;.fl II ').', 1 Ifl.B U I/ 21 0.0 U 0.0 L 0.0 U 1/2 12.0 U 3.0 P 7.5 U 0/ 21
1 1



TABIE 6 16 Ccontimicd)
Summary of INORGANIC and INDICA10R PARAMEIERS in Groundwater

Oil Landfill Site
NOTES: Calculations include "U" and "J" flagged data and duplicates

D - number of detected values
0 - number of observations
This table suimarizes only those compounds that have been detected at least once.

Chemical Units

SILVER,DISSOLVED ug/1
ALUMINUM.DISSOLVED Ug/l
CARS ALKALINITY (AS CAC03) ug/1
BICARB ALKALINITY (AS CAC03) ug/1
HYDROX ALKALINITY (AS CAC03) ug/1
TOTAL ALKALINITY (AS CAC03) mg/1
ALUMINUM TOTAL ug/1
ARSENIC.DISSOLVED ug/1
ARSENIC TOTAL ug/1
BARIUM.DISSOLVED ug/1
BARIUM TOTAL ug/1
BERYLLIUM.DISSOLVED ug/1
BROMIDE ug/1
CALCIUM, DISSOLVED mg/1
CALCIUM TOTAL ug/I
CADMIUM,DISSOLVED ug/1
CHLORIDE mg/1
CYANIDE ug/1
COBALT.DISSOLVED ug/1
COBALT TOTAL ug/1
CHROMIUM.DISSOLVED ug/1
COPPER,DISSOLVED ug/I
COPPER TOTAL ug/I
FREE CYANIDE ug/1
IRON,DISSOLVED mg/1
IRON TOTAL ug/1
FLUORIDE mg/1
GROSS ALPHA ACTIVITY ug/1
GROSS BETA ACTIVITY ug/1
MERCURY,DISSOLVED ug/1
IODINE DISSOLVED ug/1
POTASSIUM.DISSOLVED mg/1
POTASSIUM TOTAL ug/1
METHYLENE BLUE ACTIVE SUBSTANCES ug/1
MAGNESIUM,DISSOLVED mg/1
MAGNESIUM TOTAL ug/1
MANGANESE,DISSOLVED mg/1
NITRATE (AS N) mg/1
NITRITE (ASN) mg/1
SOOIUM.DISSOLVED mg/1
SODIUM TOTAL ug/1
AMMONIA NITROGEN (AS N) mg/1
NICKEL,DISSOLVED ug/1
NICKEL TOTAL ug/1
LEAO.OISSOLVED ug/1
LEAD TOTAL ug/1
PH - LAB ug/1
PH - FIELD ug/I
PHOSPHATE (TOTAL) ug/I
PURGEAfllE ORGANIC CARBON mg/1
PURGEABIE ORGANIC HALOGENS ug/1
ANTIMONY,DISSOLVED ug/1
SPEC CONO (UMHO/CM X IB 6),DISSOLVED ug/1
SELENIUM,DISSOLVED ug/1
TIN ug/1
SULFATE mg/1
STRONTIUM TOTAL ug/1
TOTAL DISSOLVED SOLIDS mg/1
TITANIUM DISSOLVED ug/1
TITANIUM TOTAL ug/1
THALLIUM,DISSOLVED ug/1
TEMPERATURE (DEC C) ug/1
TOTAL ORGANIC CARBON mg/1
10TAL ORGANIC HALOGENS ug/1
VANADIUM,DISSOLVED ug/I
VANADIUM TOTAL ug/1
ZINC,DISSOLVED mg/1
ZINC TOTAL ug/1

SAMPLING LOCATION: 01 26A

Max Min Median

SAMPLING LOCATION: 01 26B

D / 0| D / 0|

SAMPLING LOCATION: 01 27A

Max Min Median D / '

SAMPLING LOCATION: 01-288

Max Min Median D / 0|

9.0 L
134.0 L '

120.0

2.0 U

32.0 L

1.0 U

25.5

4.0 U
134. B
10.B U
10.0 U

6.0 U
6.0 U

0.1 L

0.8 L

0.3 U

5.0 U

21.7

0.1
3.3
0.0 U
81.4

0.0 3
46.0

2.0 U

7.5

1.8 U
14.0 J
21.0 P
600.0
12.0 P

21.5

400.0 J

2.0 II
22.0
2.0 U
50.0 .1
18:0 U

0.0 II

4.0 U
64.5 L

117.0

2.0 U

31.3 L

1.0 U

24.3

3.9 U
126.0
10.0 U
9.0 U

3.0 II
3.0 U

0.0 L

0.7 L

0.3 U

1.9 L

20.5

0.1
3.1
0.0 U
72.0

0.0 U
31.0 L

2.B U

6.8

1.0 U
5.0 U
20.2 U
570.0
2.0

20.7

400.0 3

2.0 II
21.0
1.0 U

18.2
5.0 U

0.0 L

6.5 L
99.3 L

118.5

2.0 P

31.6 L

1.0 U

24.9

4.0 U
130.0
10.0 U
9.5 U

4.5 U
4.5 U

0.0 L

0.8 L

0.3 P

3.5 U

21.1

0.1
3.2
0.0 U
76.7

0.0 J
38.5

2.0 II

7.0

1.0 II
5.0 II

20.6 P
. 570.0

7.0 P

21.1

400.0

7.0 II
21.5
1.]

36.1
11.5 II

0.0 II

V 2|
2/ 21

1
1
1

2/ 2|
1

0/ 2|
1

2/ 2|
1

0/ 2|
1

2/ 2|

2/ 2|
0/ 2|
0/ 2|

0/ 21
0/ 2|

1
1

2/ 2|
1

2/ 2|
1
1

0/ 2|

1/2!
1
1

2/ 2|
1

2/ 2|
2/ 2|
B/ 2|
2/ 2|

1
V 2|
2/ 2|

1
0/ 2|

1
1

V 1|
1

0/ 31
I/ 3|
B/ 2|
3/ 3|
V 2|

1
2/ 2|

1
2/ 2|

1
1

0/ 21
3/ 31
I/ 3|
V 31
0/ 21

1
I/ 2|

1

6.0 L
41.0 1.

138.0

2.6 L.

24.0 U

1.0 U

13.9

4.B U
54.0
10.0 U
10.8 U

6.0 U
6.0 II

0.7

0.6 L

0.3 P

5.0 II

9.1

0.1
0.0 L
0.0 U
72.4

0.1 ]
31.0 U

2.9 L

7.1

4.7
65.0 3
21.0 P
450.0
2.0

14.8

W0.0

2.0 II
21.0
2.B U
20. B
18.0 II

0.0

4.0 U
31.3 L

130.0

2.0 U

2B.4 L

1.0 U

13.5

3.9 U
51.3
10.0 U
9.0 U

3.0 U
3.0 U

fl.7

B.5 L

6.3 P

2.1 L

8.7

0.1
0.0 U
B.0 U
66.0

fl.0 U
15.0 U

2.0 U

7.0

1.0 U
5.0 II

11.2 U
415.0
2.0

33.7

200.0 1

2.0 II
2.1.0
1.0 U
5.0 II
5.0 U

fl.0 II

5.0 L
36.2 L

134.0

2.3 L

22.2 U

1.0 U

13.7

4.0 U
52.7
10. B U
9.5 U

4.5 U
4.5 U

0.7

0.6 L

0.3 U

3.6 U

8.9

0.1
0.0 L
0.0 II
69.2

0.0 1
23.0 U

2.5 L

7.1

1.0 U
5.0 U
20.6 P
440.0
2.0 P

14.3

250.0

2.0 II
23.0
l.B U

20. B J
11.5 U

0.0

V 21
2/ 2|

1
1
1

2/ 2|
1

I/ 2| )
1

V 2|
1

0/ 2|
1

2/ 2|
1

0/ 2|
2/ 2|
B/ 2|
e/ 21r
0/ 2|
0/ 2|

1
1

2/ 2|
1

2/ 2|
1
i

B/ 2|
1

I/ 2|
1
1

2/ 2|
1

2/ 2|
I/ 2|
B/ 2|
2/ 2|

1
I/ 2|
B/ 2|

1
I/ 2|

1
1

V l|1
V 3|
V 3|
B/ 21
3/ 3|
I/ 21

1
2/ 2|

1
2/ 2|

1
1

0/ 2|
3/ 3|
B/ 3|
2/ 3|
0/ 21

1
'/ 2|

1

13. B 3
77.0 L

167.0

3.5 L

24.0 U

1.0 U

40.6

4.0 U
89.8
10.0 U
14.0 L

7.0 L
12.0 L

0.9 3

1.0 L

0.3 U

S.6

36.4

0.6 ]
5.2
0.0 U
60.0

0.0 P
31.0 U

2.0 U

7.8

1.0 U
142.0 3
21.0 U
520.0
12.0

7.3

400.0

2.0 U
26.0
2.0 U

258.0
18. B U

652.0 3

4.0 U
38.4 L

127. B

2.1 L

18.9 L

1.0 U

19.3 '

3.9 U
81.8
10.0 U
10.0 U

6.B U
3.B U

B.0 L

B.9 L

0.3 U

5.B

17.2

0.0
4.4
0.0 U
58.3

0.0 U
15.0 U

2.0 U

7.2

1.0 II
28.4
2B.2 U
49B.0
2.0 P

6.3

300.0

2.0 U
23.5
1.0 U
50.2
5.0 U

6.6 L

4.8
39.1

133.0

3.8

11.0

1.0

19.6

4.8
83.2
10.0
10.8

6.0
3.0

0.0

1.0

0.3

5.5

17.6

0.0
4.8
0.0
59.2

0.0
31.0

2.0

7i5

1.0
56.1
21.0
500.0
2.0

6.9

400.0

2.0
24.0
1.1
7B.5
5.0

316.0

U I/ 3| 4.0 L
L 3/ 3

3/ 3

L 3/3

L 2/ 3

U 0/3

3/ 3

U 8/3
3/ 3

U 0/3
U 1/3

U 1/3
U 1/3

L . 3/ 3

L 3/ 3

39.5 L

66.8

7.1 L

24.0 U

1.0 U

10.3

4.0 U
40.2
18.8 U
18.0 U

6.0 U
6.0 U

8.B L

8.5 L

U 0/ 3| 0.3 U

3/ 3

3/ 3

3/ 3
3/ 3

U 0/3
3/ 3

L 1/3
U 0/3

U 0/3

3/ 3

S.0 U

6.2

8.0
1.3
0.0 U
47.4

0.1 L
31.0 U

6.3

7.6

U 0/ 4| 1.0 U
3 4/ 4
U 0/3

3/ 3
P 1/3

409.0
21.0 P
340.0
19.8

3/ 3| 34.1

3/ 3| 200.8 3

U 0/3
3/ 3

3 1/4
4/ 4

2.0 U
23.0
2.0 U
48.0 3

U 0/ 3| 18.0 U

3/ 3| 0.0 U

4.0 L
31.0 L

65.0

6.3 L

9.0 L

1.0 U

9.8

3.9 U
38.7
18.0 U
9.0 U

3.0 U
3.0 U

0.0 L

8.5 L

8.3 U

1.6 L

5.8

8.0
1.2
8.0 U
47.8

8.8 3
1S.8 U

2.0 U

7.2

1.0 U
5.8 U
20.2 U
3BB.0
17.6 3

29.6

200.0 3

2.0 U
22.0
l.B U
5.B U
5.0 U

0.0 L

4.0 U
35.3 L

65.5

6.7 L

16.5 U

1.0 U

10.0

4.0 U
39.5
10.0 U
9.5 U

4.5 U
4.5 U

0.0 L

0.5 L

0.3 P

3.3 U

6.0

0.0
1.3
0.0 U
47.2

0.1 L
23.0 U

4.2

7.3

1.0 U
5.0 U
20.6 P
315.0
18.7

31.9

200.0

2.0 U
22.0
1.0 U
22.7
11.5 U

0.0 U

V 2|
2/ 21

1
1
1

2/ 2|
1

2/ 2|

1/2J
1

0/ 2|

2/2!
1

0/ 2|
2/ 2|
0/ 2|
0/ 2|

1e/ 21
0/ 2|

1
1

2/ 2|
1

2/ 2|
1
i

0/ 2|
1

V 2|
1
1

2/ 2|
1

2/ 2|
2/ 2|
0/ 2|
2/ 21

1
2/ 2|
0/ 2|

1
I/ 2|

1
1

3/ 3|
1

0/ 3|
I/ 3|
0/ 2|
3/ 31
2/ 2|

1
2/ 2|

1
2/21

1
1

0/ 2|
3/ 3|a/ 3|
2/ 31
B/ 2|

1
I/ 2|

1



TABIE 6 16 (continued)
Sumwry of INORGANIC and INDICATOR PARAMETERS in Groundwster

Oil Landfill Site
NOTES: Calculations include "U" and "J" flagged data and duplicates

D - number of detected values
0 - number of observations
This table surnames only those compounds that have been detected at least once.

Chemical Units

SILVER, DISSOLVED ug/1
AIUHINUM,DISSOLVED ug/1
CARB ALKALINITY (AS CAC03) ug/1
BICARB ALKALINITY CAS CAC03) ug/1
HYDROX ALKALINITY (AS CAC03) ug/1
TOTAL ALKALINITY (AS CAC03) mg/1
ALUMINUM TOTAL ug/1
ARSENIC,DISSOLVED ug/1
ARSENIC TOTAL ug/1
BARIUM.DISSOLVED ug/1
BARIUM TOTAL ug/1
BERYLLIUM.DISSOLVED ug/1
BROMIDE ug/1
CALCIUM,DISSOLVED mg/1
CALCIUM TOTAL ug/1
CAOMIUM.DISSOLVED ug/1
CHLORIDE mg/1
CYANIDE ug/1
COBALT.DISSOLVEO ug/1
COBALT TOTAL ug/1
CHROMIUM,DISSOLVED ug/1
COPPER, DISSOLVED ug/1
COPPER TOTAL ug/1
FREE CYANIDE ug/1
IRON.DISSOLVED mj/1
IRON TOTAL ug/1
FLUORIDE ltig/1
CROSS ALPHA ACTIVITY ug/1
CROSS BETA ACTIVITY ug/1
MERCURY,DISSOLVED ug/1
IODINE DISSOLVED ug/1
POTASSIUM.OISSOLVED mg/1
POTASSIUM TOTAL ug/1
MtTHYLENE BLUE ACTIVE SUBSTANCES ug/1
MAGNESIUM,DISSOLVED mg/1
MAGNESIUM TOTAL ' ug/1
MANGANESE,DISSOLVED mg/1
NITRATE (AS N) mg/1
NITRITE (ASN) mg/1
SODIUM.DISSOLVED mg/1
SODIUM TOTAL ug/1
AMMONIA NITROGEN (AS N) mg/1
NICKEL,DISSOLVED ug/1
NICKEL TOTAL ug/1
IEAD,DISSOLVED ug/1
LEAD TOTAL ug/1
PH - LAB ug/1
Pll - FIELD ug/1
PHOSPHATE (TOTAL) ug/1
PIWGEABLE ORGANIC CARBON mg/1
PURGEABIE ORGANIC HALOGENS ug/1
ANTIMONY.DISSOLVED ug/1
SPEC COHO (UMHO/CM X 10 6),DISSOLVED ug/1
SELENIUM,DISSOLVED ug/1
TIN ug/1
SULFATE mg/1
STRONTIUM TOTAL ug/1
TOTAL DISSOLVED SOLIDS mg/1
TITANIUM DISSOLVED ug/1
TITANIUM TOTAL ug/1
THAI HUM,DISSOLVED ug/1
TEMPERATURE (DEC C) ug/1
TOTAL ORGANIC CARBON mg/1
TOTAL ORGANIC HALOGENS ug/1
VANADIUM,DISSOLVED ug/1
VANADIUM TOTAL ug/1
ZINC,DISSOLVED mg/1
ZINC TOTAL ug/1

SAMPLING LOCATION: 01

Max

18.7 J
219.0

289.0

2.0 P

47.4 L

1.0 U

87,6

5.0 U
108.0
10.0 U
14,0!L

6,0 U
10.7 L

2.6

0.8 L

0.3 U

5.1

55.6

0.3
0.0 U
0.0 U

101.0

0.5 3
31.0 U

2.0 U

7.2

1.4
410.0
54.0 U
180.0
2.0 P

206,0

9IW.0 J

2.0 U
25.0
2.0 U
24.0 ]
18.0 U

0.0 U

Mtn

4.0 U
157.0 L

262.0

2.0 P

45.7 L

1.0 U

83.1

4.0 U
102.0
10.0 U
10.0 U

3.0 U
3.0 U

2.6

0.7 L

0.3 U

5.0 U

55.6

0.3
0.0 U
0.0 U
87.0

0,4
15.0 U

2.0 U

7.0

1.0 U
5,0 U
21.0 P

1110.0
2.0 P

254.0

800.0

2.0 U
23.5
1.0 U
16.4
5.0 U

0.0 L

29B

Mrdlan

11.4 J
188.0

275.5

2.0 U

46.6 I

1.0 U

85.4

4.5 U
105.0
10.0 U
12.0 L

4.5 U
6.8 L

2.6

0.7 L

0,3 U

5.1

55.6

0.3
0.0 U
0.0 U
94.0

0.4 J
23,0 U

2.0 U

7.0

1.0 U
5.0 U
37.5 U

1188,0
2.0

2S0.0

850.0 }

2.0 U
25.0
1.0 U

lfl,2 J
11,5 U

0.0 U

SAMPLING LOCATION:

D / 0| Max Min

I/ II
11 Zl

1

11 2

0/ 2

2/ 2

0/ 2

2/ 2

0/ 2,
2/ 2
0/ 2

: V 2

0/ 2
If 2

2/ 2

2/ 2

0/ 2

I/ 2

2/ 1

2/ 2
0/ 2
0/ 2
2/ 2

2/ 2
0/ 2

0/ 2

,

3/3

V 3|
V 3|
.0/ 2|
3/ 3|
V 2|

2/ 2|

2/ 2|
1

«/ 2
.V 1
0/ J
3/ 3
0/ 2

T/ 2

Median D / 0| Min Median D / 01 Max Min Median D / 0|
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TABLE 6 17 (continued)
Seminary of VOIATILE ORGANIC COMPOUNDS in Groundwater

Oil Landfill Site
MOTES: Calculations include "U" and "3" flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only tbose compounds that have been detected at least once.

Chemical
1,1.1-TRICHLOROETHANE
l.l.Z-TRICHLOROETMNE
l,l-OIChtOROETHAN£
1.1-DICHLOROETHYLENE
1.2-DICHLOROETHANE
1,2-DICHLOROETHENE
1,2-OICHlOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-BEXANOWE
2-METHYL-2 PROPANO'L
4-METHYL-2 -PENTANOHE
2-PROPANONE (ACETONE)
BENZENE
CKLOROBENZENE
CARBON DISULFIDE
CKIOROFORM
CHLOROMETHANE
ETHYLBENZENE (PHENYLETHANE)
METHYLENE CHLORIDE
TETRACHLOROETHENE (PCE)
STYRENE
TRANS-1,2-OICHLOROETHYLENE
TRICHtOROETHYLEHE
TRMETHYL BENZENE
TOLUENE (METHYL BENZENE)
TOTAL XYLENES(MiOtP)
VINYL CHLORIDE

Chemical

1.1.1-TRIGILOROETHANE
1.1.2-TRICHLOROETHANE
1,1-OICHLOROETHANE
1.1-DICHLOROETMYLENE
1.2-DICHLOROETHANE
1,2-DICHLOROETHENE
1.2-OICHLOROPROPANE
1,4-OIOXANE
2-BUTANONE
2-HEXANONE
2-METHYL-2 PROPANOt
4 METHYL-2 PENTANONE
2-PROPANONE (ACETONE)
BENZENE
CHLORCSENZENE
CARBON DISULFIDE
CHLOROFORM
CHLOROMETHANE
ETHYLBENZENE (PHENYLETHANE)
METHYLENE CHLORIDE
TETRACHLOROETHENE (PCE)
STYREHE
TRANS-1,2-OICHLOROETHYLENE
TRICHLOROETHYIENE
TRIMETHYL BENZENE
TOLUENE (METHYL BWFNF)
TOTAL XYLENES(MiOiP)
VINYL CHLORIDE

Units

SAMPLING LOCATION: 01-04

Max Milt

SAMPLING LOCATION: 01 85 SAMPLING LOCATION: 01 06 SAMPLING LOCATION: OI-07C

Median n / 0| Median D / 01 Median D / 0| Median D / 0|
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/t
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
U9/1
ug/1
ug/l
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
Ufl/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
uq/1

10.0 U
10.0 U
28.0 U
30.0 U
20.0 U
15.0
10.3

3.0f»E(04
150.0 U
128.0
260.0
50.0 U

2m. a u
18.0
10.0 U

101.0
30.0 U
50.0 U
31.8
30.0 U
10.0 U
50.0 U
64.0
20.0 U

10.0 U
60.7

552.0

SAMPLING

Max

5.0 U
5.0 U
5.0 U
5.0 U
1.0 U
1.0 U
5.0 U

1 .0011.01 U
20.0 P
10.0 U

2.0 U
20.0 P
5.0 U
5.0 U
5.0 U
1.0 U

10.0 U
5.0 U
5.0 U
1.0 II
5.0 U
5.0 U
5.0 U

1.0 (1
1.2
2.0 U

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
5.0 3
0.6 3

2.00E.01 K 1
2.0 P
1.0 U

250.0
1.0 U
2.0 U
1.0 U
0.9 J
1.0 U
0.6 }
1.0 U
0.6 3
1.0 U
1.0 U
1.0 U
1.0 U
0.6 3

0.8 3
2.0
1.0 U

LOCATION: 01 -f

Win

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

1.00E.00 P 5
2.0 P
2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 U
0.9 f
2.0 U
0.4 P
0.3 P
1.0 U
1.0 U
1.0 U
1.0 U

0.2 P
0.6 }
1.0 U

1.0 U 0/171 5.0 U 1.0 U 1.0 U 0/201 5.0 U 1.0 U 1.0 U 0/151 5.0 U 0.2 3 1.0 U I/ 5
5.0 U 0/171 5.0 U 1.0 U 5.0 U 0/201 5.0 U 1.0 U 1.0 U 0/151 5.0 U 1.0 U 1,0 U 0/ 51
5.0 U 9/17| 5.0 U 1.0 U 1.0 U 0/201 5.0 U 1.0 U 1.0 U 0/151 5.0 U 1.0 U 1.0 U 0/ 5
5.0 U 2/171 5.0 U 1.0 U 5.0 U 0/20| 5.0 U 1.0 U 1.0 U 8/15 5.B U 1.8 U 1.0 U B/ 5
5.0 U 1/16| 5.0 U 0.7 3 3.0 U 1/201 5.0 U 1.0 U 1.0 U 0/15 1;0 U 1.8 U 1.0 U 0/5

10.0 2/ 2 1.0 U 1.0 U 1.0 U 0/ S| 1.0 U 1.0 U 1.0 U 0/5 1.0 U 1.0 U 1.0 U 0/2
3.;0 3 12/17 5.0 U 1.0 U 1.0 U 0/201 5.0 U 1.0 U 1.0 U 0/15 5,0 U 1.0 U l.B U 0/ 5|

30Et03 3 13/17 1.00Et04 U 1.00E»W P 3.306»01 P 0/17J 1.08E»04 U 1.0fJ£i00 U 5.00E*00 U 0/141 1.00Et04 U 1.00E»00 U 2.00E»00 U »/ 5|
5.0 U 0/16 10.0 U 1.0 2.0 P 1/17 20.0 P 1.9 P 2.0 U 1/14 2.0 P 2.0 P 2.0 U 0/ 5

18.8 U 2/17 10.0 U 1.0 U 5.0 U 0/20 10.0 U 1.0 U 2.0 U 0/15 10.0 U 2.0 U 2.0 U 0/ 5
255.0 2/ 2

5.0 U 4/J7 10.0 U 1.03 2.7 3/20 10.0 U 1.0 U 2.0 U 2/15 6.0 2.0 U 2.0 U 1/5
17.5 2/14 !' 15.1 P 2.0 U 3.3 P 0/17 20.0 P 2.0 U 2.5 U 0/14 10.0 U 2.0 U 2.0 U 0/5
7.0 15/17 5.0 U 0,2 J 1.0 U 1/20 5.0 U 0 .6} 1.0 U 1/15 5.0 U 1.0 U ,01) B/ 5
3 . 4 ] 13/17 5.0 U 1.0 U 1.0 U 0/20 5.0 U 1.0 U 1.0 U 0/15 5.0 U 1.0 U .B U B/ 5
510 U 2/17J 5.0 U 1.0 U 3.6 U 2/20 5.0 U 1.0 U 1.0 U 0/15 5.0 U 0.2 3 .0 U I/ 5
510 U 1/17| 5.0 U 1.0 U 1.0 P 0/20 10,0 1.0 U 1.0 U 3/15 1.0 U B.6 P .BUB/ 5

10.0 U 0/17| 10.0 U 1.0 U 10.0 U 0/20 10.0 U 110 U 2.0 U 0/15 10.0 U 2.0 U .0 U 0/ 5
2l7 3 7/17 5.0 U 0 .83 1.0 U 1/20 5.0 U 014 P 1.0 U 0/15 5.0 U 1.0 U .0 U 0/ 5|
3.4 P 0/15 11.0 P 1.0 U 2.7 P 1/18 20.0 U 1.0 U 1,0 U 0/15 7.0 U 1.0 U .BOB/ 51
1.0 U 0/17| 5.0 U 0.1 } 1.0 U 1/201 5.0 U 1.0 U 1.0 U 0/15 1.0 U 1.0 U ,0 U B/ 5
5.0 U 0/17| 5.0 U 1.0 U 5.0 U 0/201 5.0 U 1.0 U 1.0 U 0/15| S.0 U 1.0 U .0 U 0/5

10.7 14/16! i 5.0 U 1.0 U 5.0 U 0/15| 5.0 U 1.0 U 1.0 U 0/10 1 5.0 U 1.0 U 1.0 U 0/3
5.0 U 1/17 5.0 U 0 . 2 3 1.0 U 2/20| 5.0 U 0 . 23 1.0 U 2/15| 5.0 U 1.0 U 1.0 U 0/5

|
1.4 J 9/17 5.0 U 0.6 3 1.0 U 2/19 5.0 U 0.2 P 1.0 U 2/15J 3.0 f 1,0 U 1.0 U 0/5
6.7 12/15 5.0 U J.0 U 1.0 U 2/20 5.0 U 1.0 U 1.0 U 2/15| 1.0 U 0.4 3 1.0 U 1/5

160.0 16/17 10,0 U 1.0 U 2,0 U 0/20 10.0 U 1.0 U 2.0 U 0/15| 2.0 U 2.0 U 2.0 U 0/.S

8A , SAMPLING LOCATION: OI-09A SAMPLING LOCATION: OI-10A SAMPLING LOCATION: 01-MB

Median D / 01 Max Min Median D / 01 Max Min Median D / 0| Max Min Median D / 01

1,0 U 0/111 5.0 U 1.0 U 1.0 U 0/ 8| 5.0 U 1.0 U 1.0 U a/ 8| S.0 U 1.0 U 1.0 U 91 B|
1.0 U 0/tll 5.0 U 1.0 U 1.0 U 0/ 8| 5.0 U 1.0 U 1,0 U 0/8 S.0 U 1.0 U l.B U 0/ 81
1.0 U 0/111 5.0 U 1.0 U 1.0 U 0/ 81 5.0 U 1.0 U 1.0 U 0/8 5.0 U 1.0 U 1.0 U fl/ 81
1.0 U 0/lli 5.0 U 1.0 U 1.0 U 0/ 8| 5.0 U 1.0 U 1.0 U 0/8 5.0 U 1.0 U 1.0 U 0/ 8|
1.0 U 0/111 1.0 U 1.0 U 1.0 U 0/ 81 1.0 U 1.0 U 1.0 U 0/8 1.0 U 1.0 U l.B U 0/ »
1.0 U B/ 8| 1.0 U 1.0 U 1.0 U 0/ 51 1.0 U 1.0 U 1.0 U 0/ 5| 1.0 U 1.0 U 1.0 U 0/5
1.0 U 0/111 5.0 U 1.0 U 1.0 U 0/ 81 5.0 U 1.0 U 1.0 U B/ 8| 5.0 U 1.0 U 1.0 U 0/8

00E100 U 1/111 1.0BEI04 U 1.00Et80 U 3.50E<00 U 0/ 81 1,78E»04 1.00E'00 U 5.08EUX) U I/ 81 1.00E»04 U l.MEtW U 3.50E100 U B/ B
2.0 U SI/111 20.0 P 1.0 U 2.0 P 0 /81 20.0 P 2.0 P 2.0 P 0/ S| 20.0 P 2,0 U 2.0 P 0/8
2.0 U 0/11 10.0 U 2.0 U 2.0 U 0/ 81 10.0 U 2.0 U 2.0 U 0/8 lfl.0 U 2.0 U 2.0 U 0/8

2.0 U 0/11 2.0 U 2.0 U 2.0 U 0/ 81 2.0 U 2.0 U 2.0 U 0/8 4.0 P 2.0 U , 2.0 U 0/ B
2.011 0/11 20.0 P 2,0 U 2.0 U 0 /81 20.0 P 2.0 U 2,0 U 0/8 20.0 P 2.0 U 2.0 U 0 /8!
1.0 II 0/11 S.0 U 0.8 3 1.0 U I/ 81 5.0 U '• 1.0 U 1.0 U 0/8 5.0 U 1.0 U 1.0 U 0/8
l,0'll 0/11 5.0 U 1.0 U 1.0 U 0/ 81 5.0 U 1.0 U 1.0 U 0/ 8| 5.0 U 1.0 U 1.0 U 0/8
1,0 U 0/1] 5.0 U J.0 U 1.0 U 0/ 81 5.0 U 1.0 U 1.0 U 0/ 8| 5.0 U 1.0 U 1.0 U 0/ 8
1.0 U 0/11 1.0 U 1.0 U 1.0 U 0/ 8| 1.0 U 1.0 U 1.0 U 0/ 8| 1.0 U 0.2 3 1.0 U I/ 8
2.0 U 0/11 10.0 U 2.0 U 2.0 U 0/ 8| 10.0 U 2.0 U 2.0 U 0/ 8| 10.0 U 2.0 U 2.0 P 0/ 8
1.0 U 0/11 5.0 U 014 P 1.0 U 0/ 81 5.0 U 0.3 P 1.0 U 0 / 8 J 5.0 U 0.4 P 1.0 U B/ 8
1.0 U 0/ll| 5.0 U 0.2 P 1.0 U 1/81 5.0 U 1.0 U 1.0 U I/ 8| 5.0 U 1.0 U 1.0 U 0/8
1.0 U 0/lti 1,8 U 1.0 U 1.0 U 0/ 8| 1.0 U 1.0 U 1.0 U 0/ 8| 1.0 U 1.0 U 1.0 U 0/ 8
1.0 U 0/111 5.0 U 1.0 U 1.0 U 0/8 S.0 U 1.0 U 1.0 U B/ 81 5.0 U 1.0 U 1.0 U B/ 8
1.0 U 0 / 3 | S.0 II 1.0 U 1.0 U 0/3 5.0 U 1.0 U 1.0 U 0/ 3| 5.0 U 1.0 U 1.0 U 0/3
1.0 U 0/111, 5,0 U 0 , 4 ) 1,011 1/81 S.0 U 0 . 7 3 1.0 U I/ 8| 5.0 U 1.01) 1.0 U 0/8

1.3 U 0/111 l.fl II d,2 P 1,0 U 0 / 8 1 1.0 U 0.1 P 1.0 U 0/8| 3.0 P 0.2 P 1.0 U 0/8
1.0 U 2/111 l.fl U 8,6 } 1.0 U 1/81 1.0 U 0 . 3 3 1.0 U I/ 8| 1.0 U 0.8 ] 1.0 U 1/8;
2.0 II 0/llj 2.0 II 1.0 U LSI (1 a/ 81 2.0 U 1.0 U 2.0 U 0/ 8| 2,0 U 1.0 U 2.0 U 0/ 8
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TABU 6 17 (continued)
Sutimary of VOIAUIE ORGANIC COMPOUNDS in Groumtwatcr

Oil landfill Site

Chemical

1,1,1-TRICHlOROETHANE
1, l.Z-TRKHLOROETHANE
1,1-OICHLOROETWNE
1.1-DICHlOROETtlYLENe
1.2-DKHLOROETHANE
1,2-DICWLOROETHENE
1,2-DKHLOROPRO'PANE
1,4-DIOXANE
2-BUTANONE
Z-HEXANONE
2-METHYI.-2-PROPANOL
4-METHVL-2- PENTANONE
2-PROPANONE (ACETONE)
BEHZENE
CHLOR08ENZENE
CARBON DISUIHDE
CHLOROFORM
CHLOROMETHANE
ETHYLBENZENE (PHENYLETHANE)
METHYLENE CHLORIDE
TETRACKLOROETHENE (PCE)
STYRENE
TRANS-1,2-DICHIOROETHVIENE
TRICHLOROETHYLENE
TR1METHYL BENZENE
TOLUENE (METHYL BENZENE)
TOTAL XYLENB(M>OiP)
VINYL CHLORIDE

Chemical

1.1.1-TR1CMLOROETHANE
1.1.2-TRICHtOROETKANE
1,1-DICHLOROETHANE
1.1-DICHLOROETHYLENE
1.2-DICHLOROETHANE
1,2-01CKLOROETHENE
1,2-DICMLOROPROPANE
M-DIOXANE
2-8UTANONE
2-HEXANONE
2-METHYL-2-PROPANQL
4-METHYL-2-PENTANONE
Z-PROPAMONE (ACETONE)
BENZENE
CHLOROSENZENE
CARBON OISULFIOE
CHLOROFORM
CHLOROMETHANE
ETHYLBENZENE (PWENY1 ETHANE)
METHYLENE CHLORIDE
TETRACHLOROETWENE (PCE)
STVRENE
TRANS-1,2 DICHLOROETHYLENE
TRICHLOROETHYLENE
TRIMETHYL BENZENE
TOLUENE (METHYL BEHTfNE)
TOTAL XYLENES(M.O'P)
VINYL CHLORIDE

Units

NOTES: Calculations include "IT and "3" flagged data and duplicates
D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

SAMPLING LOCATION: 01 15B

Max Min Median 0 / 01

SAMPLING LOCATION: 01 16A

Max Min Median

SAMPLING IOCATION: 01 17A

D / 0| Max Mfn Median 0 / 0|

SAMPLING LOCATION: OI-17B

Median D / 01
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
"9/1
ug/1
ug/1
ug/1
ug/1
"9/1ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
uq/l
ug/1
ug/1
"9/1
ug/1
"9/1

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
9.0 3
2,0 P
2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

1.0 U1:0 u
2.0 U

SAMPLING

Max

1.0 U
1.0 U

19.0
0.7 3
1.0 U
1.0 U
1.0 U

5600.0 3
2.0 P
2.0 U

2.0 U
2.0 U

18,0
5.0
1^0 P
1.0 U
2.0 U

340.0
1.0 P
2.0
1.0 U
5:0
7.0

27.0 K
110.0
61.8
33.0

1,0 U
1.0 U
1.0 U
1.0 U
1,0 U
1.0 U
1.0 U1.0 P
2.0 P
2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
0.4 3
1.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

1.0 U
1.0 U
2.0 U

1.0 U 0/ 5| 1.0 U 1.0 II 1.0 U 0/ 31 1.0 U 0.3 3 1.0 U 2/5 1.0 U 1.0 U 1.0 U 0/ 5|
1.0 U IV SI 1.0 U 1.0 U 1.0 U 0/ 31 1.0 U 0.9 3 1.0 2/ 5 1.0 U 1.0 U 1.0 U 0/ S|
l.,0 U 0/ 5| 1.0 U 1.0 U 1,0 U 0/ 31 180,0 27.0 130̂ 0 S/ 5| 1.0 U 1.0 U 1.1 U 0/ 51
1.0 U 0/ S 1.0 U 0.4 3 1.0 U I/ 31 4,0 0.5 3 4.0 V 5| 1.0 U 1.0 U 1.0 U 0/ 5|
1.0 U 0/5 1.0 U 1,0 U 1.0 U 0/ 31 220.0 1.0 U 180.0 4/ 5| 1.0 U 1.0 U 1.0 U 0/ SI
1.0 U 0/ 2 | 16.0 3 1.0 U 8.5 3 V 2| 1.0 U 1.0 U 1.0 U 0/ 1|
1.0 U 0/ 5| 1.0 U 1.0 U 110 U 0/ 31 3,0 1.0 U 3.0 3/ S 1.0 U 1.0 U 1.0 U 0/ 5|
1.0 U 2/ 51 1.0 U 1.0 U 1,!0 U 0/ 3| 29,0 3 1.0 P 13.0 3/ S 1.0 U 1.0 U 1.0 f 0/ SI
2.0 P 0/5 2.0 U 2.0 U 2.0 U 0/3 2,0 U 2.0 U 2.0 P 0/ S 2.0 U 2.0 U 2.0 U 0/ SI
2.0 U 0/5 2.0 U 2.0 U 2,0 U 0/3 2.0 U 2.0 U 2.0 U 0/5 2.0 U 2.0 U 2.0 U 0/ 5|

2.B U 0/ 5 2.0 U 2.0 U 2.0 U 0/ 3 2,0 U 2.0 U 2.0 U 0/5 2.0 U 2.0 U 2.0 U 0/5
2.0 U 0/5 2.0 U 2.0 U 2.0 U 0/3 2.0 U 2.0 U 2.0 U 0/5 2.0 U 2.0 U 2.0 U 0/ 5|
1,0 U 0/5 1.0 U 0.2 3 0.3 3 2/3 40.0 6,0 33.0 S/ 5 1.0 U 1.0 U 1.0 U 0/ 5|
1.0 U 0/5 1.0 U 1.0 U 1.0 U 0/3 3,0 1,0 U 3,0 4/ 5| 1.0 U 1.0 U 1.0 U 0/ S|
1.0 P I/ 5 1.0 U 1.0 U 1.0 D 1/3 1.0 U 0.2 3 1.0 U 1/5 1.0 U 1.0 U 1.0 II 0/ 5|
1.0 U 0/ 5| 1.0 U 1,0 U 1.0 U 0/3 1.0 U 0.7 3 1.0 D 2/5 1.0 U 1.0 U 1.0 U 0/5
2.0 U 0/ 5| 2.0 U 2.0 U 2,0 U 0/3 2.0 U 2.0 U 2.0 II 0/5 2.0 U 2.0 U 2.0 U 0/5
1.0 U i0/5 1.0 U 0.23 1.0 U 1/3| 11.0 0.73 2.0 4/5 1.0 U 1.0 U 1.0 U 0/ 5|
.0 U 0/ 5 , 1.0 U 1.0 U 1.0 U 0/ 3| 150.0 1.0 U 21.0 4/ 5 1.0 P 1.0 f 1.0 11 0/5
.0 U 0/ S| 1.0 U 1.0 U 1.0 U 0/3 510.0 11.0 420.0 S/ 5 1.0 U 1.0 U 1.0 U 8/5
.0 U 0/ S| 1.0 II 1.0 U 1.0 U 0/3 1.0 U 1.0 U 1.0 U 0/ 5| 1.0 U 1.0 I) 1.0 U 0/5
.0 U 0/ 4| 1.0 U 1.0 U 1.0 U 0/3 8.0 7. a 7.5 4/ 4| 1.0 U 1.0 U 1.0 U 0/4
.0 (I 0/ S| 1.0 U 1.0 U 1.0 U 0/3 370.0 53.0 300.0 5/ S| 1.0 U 1.0 U 1.0 U 0/ 5|

1.0 U 0/ 5 1.0 0.6 3 1.0 2/ 3 3.0 1.0 2.0 P 4/5 1.0 U 1.0 U 1.0 U 0/ 5|
2.0 U 0/5 89.0 20.0 38.0 3/ 3 33.0 16.0 25.0 S/ 5 2.0 U 2.0 U 2.0 U 0/ 5|

LOCATION: OI-18A SAMPLING LOCATION: OI-18B SAMPLING LOCATION: OI-19A , SAMPLING LOCATION: OI-19B

Min

1.0 U
1.0 U

11.0
0.6 3
0.6 3
1.0 U
1.0 U

1900.0
2.0 P
2.0 U

2.0 U
2.0 U

13.0
4.0
1.0 P
.0 U
.0 U

4 .0 K
.0 P
.0
.0 U
3.0
6.0

10.0 K
36.0
29.0
12.0

Median D / 01 Max Min Median D / 01 Max Min Median D / 0| Max Min Median D / 0|

1.0 U 0/ 4| 1.0 U 1.0 U 1.0 U 0/ 51 1.0 U 0.2 3 1.0 U 2/ 61 1.0 U 1.0 II 1.0 U 0/ 4|
1.0 U 0/ 4| 1.0 U 1.0 U 1.0 U 0/ 51 1.0 U 1,0 U 1.0 U 0/6 1.0 U 1.0 U 1.0 U 0/4

16.0 4/ 4| 1.0 U 0.4 3 1.0 U V 51 6.0 2.0 5.5 6/ 6 1.0 U 1.0 U 1.0 U 0/4
0.6 3 4/4 1.0 U 1.0 U 1.0 U 0/ SI 3.0 0.8 3 2.0 6/ 6| 1,0 U 1.0 U 1.0 U 0/4
1.0 U 1/4 1.0 U 1.0 U 1.0 U 0/ S 1.0 U 1.0 U 1.0 U 0/ 6| 1,0 U 1.0 U 1.0 U 0/4
1.0 U 0/ 1| 1.0 U 1.0 U 1.0 U 0/3 2.0 3 1.0 I) 1.5 3 1/2 1.0 U 1.0 U 1.0 U 0/ 2
1.0 U. 0/ 4| 1.0 U 1.0 U 1.0 U 0/ S 1.0 U 1.0 U 1.0 U 0/6 1.0 U 1.0 U 1.0 U 0/4

2.0 P 0/4 2.0 P 2.0 P 2.0 U 0/5 2.0 P 2.0 P 2,0 P 0/6 2.0 P 2.0 P 2.0 P 0/ 41
2.0 U 0/4 2.0 II 2.0 U 2,0 U 0/5 2.0 U 2.0 U 2.0 U 0/ 6| 2.0 U 2.0 U 2.0 U 0/4

1
2.0 U 0/ 4| 2.0 U 2.0 U 2.0 U 0/5 2.0 U 2.0 U 2.0 U 0/ 61 2.0 U 2.0 U 2.0 U 0/ 4
2,0 U 0/ 4| 2.0 U 2.0 U 2.0 U 0/5 2.0 U 2.0 U 2.0 U 0/ 6! 2.0 U 2.0 U 2.0 U 0/ 4

16.0 4/ 4 1.0 U 1.0 U 1.0 U 0/ 51 1.0 P 0.4 3 0.6 3 4/6 1.0 U 1.0 U 1.0 U 0/4
4.0 4/ 4 1.0 U 1.0 U 1.0 U 0/ 5| 1.0 U 1.0 U 1.0 U 0/6 1.0 U 1.0 U 1.0 U 0/4
1.0 U 0/ 4 1,0 U 1,0 U 1.0 P 0/ 5| 1.0 U 1.0 U 1.0 U 0/ 61 1.0 P 1.0 P 1.0 II 0/ 4
1.0 U 0/4 1.0 U 1.0 U 1.0 U 0/ 5| 1.0 U, 1.0 U 1.0 U 0/ 61 1.0 U 1.0 U 1.0 U 0/4
2,0 U 0/4| 2.0 II 2,0 (1 2.0 U 0/ 5| 2.0 U 2,0 U 2.0 U 0/ 61 2.0 U 2,0 U 2.0 U 0/ 4

105.0 6/ 6| .0 l;0 1.0 P Z/ 51 1.0 P 0.4 3 1.0 P I/ 6| 1.0 1.0 1.0 U 1/4
1.0 P V 1 ,G II 1.0 U 1,0 U 0/ 5| 2.0 P 1.0 P l.S P 2/6 1.0 U 1.0 U 1.0 U 0/ 4
2.0 4/ 4 .0 II 1,0 U 1.0 U 0/ 5| 18.0 6.0 16.0 6/ 6 6.0 4.0 5.5 4/ 4
1.0 U 0/ 4| .011 1,0 U 1,0 U 0/5| 1.0 U 1.01) 1.0 U 0/ 6| 1.0 U 1.0 U 1.01) 0/4
4.5 I/ 4 ,0 II 1.0 U 1.0 II 0/ 3| 0.3 3 0.2 3 0.3 3 S/ SI 1.0 U 1.0 U 1.0 U 0/ 31
0.5 4/1 .HI) 1.0 II 1.01) 0/ S| 9.0 4.0 8.0 6/6 1.01) 0.93 1.0 U 3/4
34. S K (,/ 6| | ]
44.0 4/ 1 .0 I" 0. ! I 1.0 P It 5| 1.0 1) 1.0 II 1.0 U 0/ 61 2,0 P 0.8 3 1.0 P I/ 4|
33.5 1/ 4| ,B U 0.2 ) 0.3 J 3/ S| 1.0 (1 1.0 II 1.0 U 0/ 61 1,0 U 0.3 3 1.0 U If 41
24.0 I/ 4| 2.0 II 2.0 0 2.0 U 0/ 5| 2,0 U 0.5 3 0.8 3 5/ 61 2,0 U 2.0 U 2.0 U 0/ 41



TABLE 6 17 (continued)
Surtroary of VOLATILE ORGANIC COMPOUNDS in Groundwater

OIT Landfill Site
NOTES: Calculations include "U" and "3" flagged data and duplicates

D - number of detected values
0 - number of observations
This table sunmarizes only those cotnpounds that have been detected at least once.

Chemical

1.1.1-TRICHLOROETHANE
1.1.2-TRICHLOROETHANE
1,1-DICH'LOROETHANE
1.1- DICHLOROETHYLENE
1.2-DKHLOROETHANE
1.2-DKHLOROETHENE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
2-HETHYL-2-PROPANOL
4-METHYL-2 PENTANONE
2-PROPANONE (ACETONE)
BENZENE
CMLOROBEHZENE
CARBON DISULFIDE
CHLOROFORM
CHLOROHETHANE ,
ETHYLBENZENE (PHENYLETHANE)
METHYLENE CHLORIDE
TETRACHLOROETHENE (PCE)
STYRENE
TRANS-1,2 -D1CHLOROET1IYI.ENE'
TRICHLOROETHYIENE
TRIMETHYL BENZENE
TOLUENE (METHYL BENZENE)
TOTAL XYLENES(MiOiP)
VINYL CHLORIDE

Chemical

1.1.1-TRICHLOROETHANE
1.1.2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1.1-D1CHLOROETHYLENE
1.2-DICHLOROETHANE
1,2-DICHLOROETHENE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANOME
2-METHYL-2-PROPANOL
4-METHYL-2-PENTANONE
2-PROPANONE (ACETONE)
BENZENE
CHLOROBENZENE
CARBON DISULF10E
CHLOROFORM
CHLOROMETHANE
ETHYLBENZENE (PHENYLETHANE)
METHYLENE CHLORIDE
TETRACHLOROETHENE (PCE)
STYRENE
TRANS-1,2 DICHLOROETHYLENE
TRICHLOROETHYLENE
TRIMETHYL BENZENE
TOLUENE (METHYL BENZENE)
TOTAL XYLENES(MiOiP)
VINYL CHLORIDE

SAMPLING LOCATION: OI-19C

Max Min Median D / 0|

SAMPIINC LOCATION: OI-20A

Max Min Median

SAMPLING LOCATION: OI-Z0B SAMPLING LOCATION: OI-21B

D / 0| Median 0 / 0| Median D / 0|

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

2.0
1.0 U
1.0 u
1.0 U
1.0 u
1.0 U
1.0 U
2.0 P

2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
2.0 U
2.0 P
3.0 P
1.0 U
1.0 U
1.0 U
1.0 U

1.0 U
2.0 P
2.0 U

0.4 3
1.0 U
0.4 3
1.0 U
1.0 U
1.0 U
1.0 I)
1.0 P

2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 1)
1.0 U
2.0 U
1.0 U
0.6 3
0.2 3
1.0 U
1.0 U
0.2 3

1.0 U
1.0 U
0.3 3

0.8 II
1.0 U
0.7 3
1.0 U
1.0 U
1.0 1)
1.0 1)
1:0 P

2.0 U

2.0 U
2.0 U
1.0 P
1.0 U
1.0 U
1.0 U
2.0 U
1.0 U
1.0 P
0.3 3
1.0 U
1.0 U
1.0 U

1.0 P
1.0 U
2.0 U

3/ 4|
0/ 4|
3/ 4|
0/ 4|
0/ 4|
0/ 2|
11 4|
11 4|
11 4|
0/ 4|

1
0/ 4|'
0/ 4|
0/ 4|
11 4|
0/ 4|
0/ 4|
0/ 4|
11 4|
I/ 4|
3/ 4|
11 4|
0/ 31
]/ 4|

1,
0/ 4|
11 4|
I/ 4|

1.0 U
1.0 U
0.8 3
1.0 U
1.0 U

73.0 3
2.0

2.0 P
2.0 U

2.0 U
2.0 U
2.0
1.0 II
1.0 U
1.0 U
2.0 U
1.0 U
1.0 P

15.0
1.0 U
1.0

32.0
3.5 K
1.0 U
1.0 P
8.0

1.0 U
1.0 U
0.6 3
0.2 3
0.7 3
1.0 U
1.0 U

2.0 P
2.0 I)

2.0 U
2.0 U
1.0 P
1.0 U
1.0 U
0.2 3
2.0 I)
1.0 U
1.0 P

12.0
1.0 U
0.9 3

22.0
2.0 K
1.0 U
0.2 3
4.0

1.0 U
1.0 U
0.7 3
0.2 3
1.0 U
1.0 II
1.0 U

2.0 U
2.0 U

2.0 U
2.0 U
1.0
1.0 U
1.0 U
1.0 U
2.0 1)
1.0 P
1.0

13.0
1.0 U
1.0

26.0
3.0 K
1.0 P
1.0 U
4.0

V 5|
11 5|
S/ 5|
3/ 5|
1/-5I
I/ 3|
3/ 5|
11 5|
11 5|
0/ 5|

1
0/ 51
11 5|
4/ 5|
11 5|
11 S|
2/ 5|
11 5|
I/ 5|
3/ 5|
5/ 51
0/ 5|
4/ 4|
S/ 5|
4/ 4|
0/ 5|
I/ 51
S/ Si

1.0 U
1.0 U
1.0 U
1.0 1)
1.0 U
1.0 U
1.0 U
1.0 p
2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 I)
1.0 U

4.0 P
1.0 U
2.B u

1.0 U
1.0 1)
1.0 U
1.0 U
1.0 1)
1.0 U
1.0 U
1.0 P

2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
0.4 3
1.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 1)

1.0 U
1.0 U
2.o ii

1.0 U 0/4
1.0 U 0/4
1.0 U 0/4
.01) 0/4
.011 0/4
.01) 0/2
.01) 0/4
.01) 0/4

2.0 1) 0/4

2.0 U 0/4
2.0 U 0/4
1.0 U 0/4
1.0 U 0/4
1.0 P 1/4
1.0 1) 0/4
2.0 U 0/4
1.0 U 0/4
1.0 U 0/4
1.0 U 0/4
1.0 U 0/4
1.0 U I/ 3
1.0 U 0/4

1.5 P 0/4
1.0 U 0/4
2.S u S/ 4

1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
2.0
2.0

2.0
2.0
1.0
1.0
1.0
1.0

. 2.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
2.3

U
1)
U
U
U
U
U
P

U

U
U
1)
I)
P
U
U

U
U
u
I)
1)
K

U
u

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

2.0

2.0
2.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
0.6
2.3

U
U
U
U
1)
U
U
U

U

U
U
U
U
P
1)
U
P
U
U
U
U
U
K
P
3
(1

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U1.0 p
2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 K
1.0 U
1.0 I)
2.S t!

11 4
11 4
11 4
0/ 4|
0/ 4
0/ 2
11 4
0/ 4

11 4

11 41
I/ 4
0/ 4
0/ 4
0/4
0/ 4!
0 /41
I/ 41
11 41
0/4|
0/ 41
0/ 31
0/ 4|
I/ 11
I/ 41
I/ 41

SAMPLING LOCATION: 01 22B

Max Min Median D / 0|

SAMPLING LOCATION: OI-23B

Max Min Median

SAMPLING LOCATION: OI-25A SAMPLING LOCATION: 01-258

0 I 0| Median D / 0| Median D / 0|

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/I
ug/1
ug/1
ug/1

.0 U

.0 U

.0 U

.0 U

.0 U

.0 U

.0 U
1.0 U
2.0 P
2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 P
1.0 II
2.0 II
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 II

2.0 P
1.0 U
2.0 U

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 II
1.0 U
2.0 P
2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 P
1.0 U
2.0 U
.0 U
.0 U
.0 U
.0 U
.0 U
.0 U

1.0 II
1.0 U
2.0 U

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 P
2.0 U
2.0 U

2.0 U
2.0 II
1.0 U
1.0 U
1.0 II
1.0 II
2.0 II
1.0 II
1.0 II
1.0 II
1.0 II
1.0 U
1.0 II

1.0 1'
1:0 II
2.0 II

0/ 4|
0/ 41
0/ 4|
0/ 4|
0/ 4 1,
0/ 2|'
0/ 41
0/ 4|;

0/ 4|
0/ 4|

1
0/ -II,
0/ 4|i
0/ 41
0/ 4|
0/ 4|
0/ 4|
0/ 4|
0/ 4|
0/ 4|
0/ 4|
0/ 4|
0/ 3|
(I/ 'i|

1
0/ 4|
0/ 4|
0/ 4|

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
2.0 P
2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 II
2.0 U
1.0 U
1.0 II
1.0 U
1.0 II
1.0 II
1.0 U

1.0 P
l.fl U
2.0 II

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
2.0 P
2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 II
1.0 U
1.0 II

1.0 P
1.0 U
2.0 U

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 P
2.0 P
2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 II
2.0 II
1.0 U
1.0 U
1.0 U
1.0 U
1.0 II
1.0 U

1.0 P
1.0 U
2.0 U

0/ 4|
0/4|
11 4|
0/ 4|
0/ 4|
0/ 1|
0/ 4|
0/ 4|
0/ 4|
0/ 4|

1
11 4|
11 4|
0/ 4|
0/ 4|
0/ 41
0/ 4|
0/ 4|
11 4|e/ 4|
0/ 4|
0/ 4|
0/ 4|
0/ 4|

1
0/ 4|
«/ 4|a/ 4|

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U1.0 p
2.0 P
2.0 U

2.0 U
2.0 U
1.0 II
1.0 U
1.0 U
1.0 U
2.0 U
2.0
1.0 II
1.0 II
1.0 U
1.0 U
1.0 U

2.0 P
1.0 11
2.0 U

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 P
2.0 P
2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 II
1.0 II
1.0 U

1.0 U
0.3 3
2.0 U

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
2.0 P
2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

1.0 P
1.0 U
2.0 U

0/ 3|
11 31
0/ 3|
11 3|
0/ 3|
0/ 11
0/ 3|
0/ 3|
11 3|
11 3|

1
0/ 3|
0/ 3|
11 3|
11 3|
0/ 31
0/ 3|
0/ 3|
V 3|
0/ 3|
11 3|
0/ 3|
0/ 3|
0/ 3|

1
0/ 3|
I/ 3|
11 31

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 P
2.0 P
2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 II
1.0 U
1.0 U

1.0 U
1.0 U
2.0 U

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
2.0

2.0
2.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
2.0

U 3
U ]u :
U 1u ;u ^
U I
p ]p ;u ;
u ;u ;uuuuuuuuuuu
U 1u :u .

L.0 U 0/5
L.0 U 0/ 5
L.0 U 0/5
L.0 U 0/5
.0 U 0/ 51
.0 U 0/ 3|
.0 U 0/ 5
.0 P 0/ 5
.0 P I/ 5:
.0 U 0/5

.0 U 0/ 5

.0 U 0/ 5
L.0 U 11 5
L.0 U 0/ 5
.0 U 0/5
.0 U 0/5
.01) 0/5
.0 P 0/5
.01) 0/5
.0 U 0/5
.01) 0/5
.01) 0/3
.01) 0/5

.01) 0/5

.01) 0/5

.01) 0/5



[Alllt 6 1? (continued)
Sunroary of VOIAULF ORGANIC COMPOUNDS in Groundwater

OK landfill Site

Chemical

1.1.1-TRICHLOROETHANE
1.1.2-TRICHLOROETKANE
1,1-DICHLORQETHANE
1.1-DICBLOROETHYLENE
1.2-DIOtLOROETHANe
1,2-DICHLOROETHENE
1,2-DKHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HEXANONE
2-METHYL-2-PROPANOL
4-KTWYL-2-PENTANONE
2-PROPANOHE (ACETONE)
BENZENE
CH1.0ROHENZENE
CARBON DISULFIOE
CHIOROFORM
CHLOROMETHANE
ETHYLBENZENE (PHENYLETHANE)
METHYLENE CHLORIDE
TETRACHLOROETHENE (PCE)
STWENE
TRANS-l,2-DICHLOROETHYl£NE
TMCHLOROETHYLENE
TRIMETHYL BENZENE
TOLUENE (METHYL BENZENE)
TOTAL XYLENES(MtOtP)
VINYL CHLORIDE

Chemical

1.1.1-TRKHLOROETHANE
1.1.2-TRKWIOROETHANE
1,1-DICHlOROETKANE
1.1-OICHLOROETHYLENE
1.2-DICHLOROETHANE
1,2-DICHLOROETIIENE
1,2-DICHLOROPROPANE
1,4-DIOXANE
2-BUTANONE
2-HBCAN0NE
2-METHYL-2 PROPANOl
4-METHYl-Z-PENTAWNE
2-PROPANONE (ACETONE)
BENZENE
CW.OROBENZENE
CARBON BISULFIDE
CHLOROFORM
CHLORONETHANE
ETHYLBENZENS (PIIENY1 ETHANE)
METHYLENE CHLORIDE
TETRACHLOROETHENE (PCE)
STYRENE
TRANS-1,2-DICHLOROETHYIFNF
TRICHLOROETHYLENE
TRIM6THYL BENZENE
TOLUENE (METHYL BEN7.FNO
TOTAL XYLENES(MtOiP)
VINYL CHLORIDE

Units

NOTES; Calculations include "U" and "J" flagged data and duplicates
D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

SAMPLING IOCATION: 01 26A

Median D / 0|

SAMPLING LOCATION: 01 26B

Max Hin Median

SAMPLING IOCATION: 01 27A

D / 0| Max Min Median D / 0|

SAMPLING LOCATION: OI-Z8B

Max Mi Median D / 0|

"9/1
ug/1
ug/1
Ufl/1
U9/1
U9/1
ug/l
ug/1
ug/1
ug/1
ug/l
ug/1
ug/l
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Units

ug/l
ug/1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/1
ug/l
ug/l
ug/l
ug/l
uq/l
ufl/1
ug/l
ug/l
ug/l

1.0 U
1.0 U
i.e u
1.0 U
1.0 U
1.0 U
1.0 U

2.0 U
2.0 U

2,0 U
2. a u
1.0 U
1.0 U
1.0 U
1.0 U
2.0 U
1.0 U
1.0 U
4.0
1.0 U
1.0 U
0.7 J

K0 P
1.0 U
2.0 U

SAMPLING

Max

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 P

2.8 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 P
1.0 U
2.0 U
1.0 U
1.0 U
1.0 U

.0 U

.0 U

.0 U

.0 P

.0 U
2.0 U

1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U
1.0 U

2.0 U
2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
2.0 U
1.0 U
1.0 U
3.0
1.0 U
1.0 U
0.5 3

1.0 P
i.e u
2.0 U

i.e u 0 / 4 1 i.e u 1.0 u 1.0 u 0 /s | ; 1.0 u 1.0 u 1.0 u ei 41 1.0 u 1.0 u 1.0 u 0/41
1.0 U 0 / 4 | 1.8 U 1.0 U 1.0 U 0 /5 | 1.8 U 1.0 U 1.0 U 0/41 1.0 U 1.0 U 1.0 U 0/ 4|
1.0 U 0/4| 1.0 U 1.0 U 1.0 U 0/5 82.0 29.0 52.0 4/ 4| 1.0 U 1.0 U 1.0 U B/ 4
1.0 U 11 4| 1.0 U 1.0 U 1.0 U 0/ 5 8.0 1.0 3.0 4/ 41 1.0 U 1.0 U 1.0 U 0/4
1.0 U 0/ 41 1.0 U 1.0 U 1.0 U 0/ 5| 1.0 U 0.6 3 1,0 U I/ 4| 1.0 U 1.0 U 1.0 U 0/4
1,8 U 0/ 1 1.0 U 1.0 U 1.0 U 0/ 2 1.0 U 1.0 U 1.0 D B / 2 1.0 U 1.0 U 1.0 U 0/1
1.00 0/4 1,0 U 1.0 U 1.0 U 0/ S i 1.0 U 0 .2 } 1.0 U 1/4 1.0 U 1.0 U 1.8 U 0/ 4|

2.0 P 0/ 4 >! 2,0 U 210 U 2,0 U 0/ 5 il 2,0 P 2.0 P 2.0 U 0/ 4| 2.0 U 2.0 U 2.0 U 0/ 4|
2.0 U 0/ 4 2.0 U 2.0 U 2t0 U 0/ 5 2.0 U 2.0 U 2.0 U 0/ 4| 2.0 U 2.0 U 2.0 U 0/ 4|

j
2.0 U 0/4 2.0 U 2.0 U 2.0 U 0/ 5| 2.0 U 2.0 U 2:0 U »/ 4| 2.0 U 2.0 U 2.0 U B/ 4|
2.0 U 0/4 2.0 U 2.0 U 2.0 U 0/ 5 2,0 U 2.0 U 2.0 U 0/ 4| 2.8 U 2.0 U 2.0 U 0/4
1.0 U 0/4 1.0 U 1.0 U 1.0 U 0/5 3.0 1.0 2.0 4/ 4| 1.0 U l.ff U 1.0 U 0/4
1.0 U 0/4 1.0 U 1.0 U 1.0 U 0/5 1.0 U 0 .63 0.7 J 3/ 4| 1.0 U ', 1.0 U 1.0 U 0/ 4|
1.0 U 0/ 4 1.0 U 1.0 U 1.0 U 0/ S 1.0 U 1<0 U 1.0 P 0/ 4| 1.0 U ' 1.0 U 1.0 P 0/ 4|
I.e U 0/4 , 1.0 U 1.0 U 1,0 U 0/5 1.0 U 1:0 U 1.0 U 0/ 4| 1.0 U , 1.0 U 1.0 U 0/4
2.0 U 0/4 2.0 U 2.0 U 2.0 U 0/5 2.0 U 2.0 U 2.0 U 0/ 4| 2.0 U 2.0 U 2.0 U 0/4
1.0 U 0/4 1.0 U 1.0 U 1.0 U 0/5 3.0 0.8 ) 0.9 U V 4| 1.0 U i 1.0 U 1.0 U 0/4
1.0 U 0/4 1.0 U 1.0 U 1.0 U 0/5 1.0 U 0.3] 0.7 U : 2/ 4| 1.0 U 1.0 U 1.0 U 0/ 4|
3.0 V 4 1.0 U 1.0 U 1.0 U 0/5 19.0 4.0 8.S 4/4 1.0 U 1.0 U 1.0 U 0/ 4|
1.0 U 0/4 1.0 U 1.0 U 1.0 U 0/ 5| 1.0 U 1.0 U 1.0 U 0/4 1.0 U 1.0 U 1.0 U 0/ 4|
1.0 U 0/ 3 1.0 U 1:0 U 1.0 U 0/ 3| 1.0 U 0.4 1 1.0 U I/ 4 1.0 U 1.0 U 1.0 U 0/ 3|
0.7 J 4/ 4 i , 1.0 U 1.0 U 1:0 U 0/5 19.0 5.0 8.5 4/ 4 1.0 U 1.0 U 1.0 U 0/ 4|

1
1.0 U 0/4 : 1,0 P Ii0 P 1.0 U 0/5 2.0 P 1.0 P 1.5 P 0/4 2.0 P 1.0 U 1.0 P 0/4
1.0 U 0/4 1.0 U 1.0 U 1,0 U 0/5 1.0 0.3 1 0.4 J 4/ 4 1.0 U 1.0 U 1.0 U 0/4
2.0 U »/ 4 2.0 U 2,0 U 2.0 U 0/5 8.0 2.0 3.5 4/ 4| 2.0 U 2.0 U 2.0 U 0/ 4

LOCATION: OI-29B SAMPLING LOCATION: ,

Min

.0 U

.0 U

.a u

.0 U

.0 U

.0 U

.0 U

.0 r
2.0 U

2.0 U
2.0 U
1.0 U
1.0 U
1.0 P
1.0 U
2.0 U
1.0 U
1.0 U
1.0 U
1.0 U
i.e u
1.0 u
1.0 P
1.0 U
2.0 U

Median D / 01 Max Min Median D / 01 Max Min Median 0 / 0 1 Max Min Median D / 0|

1.0 U 0/ 4|
1.0 II «/ 11
1.0 II 0/ 4 1 I
1.0 U 0/ 4 I
1.0 U 0/ 4
1.0 U 0 / 1 1
1.0 U 0/ 4 1
1.0 P 0 / 4 | |
2.0 P 0/ 4|
2.0 U 0/ 4

2.0 II 0/ 4
2,0 U 0/4
1.0 U 0/ 4
1.0 II 0/ 4
1.0 U 0/ 4 1
1.0 U 0/ 4 1
2.8 U 0/4
1.0 U 0/ 4 :
1,0 U 0/ 4|
1.0 1) d/ 4|
1.0 U 0/ 4|
1.0 U B/ jj
1.0 U B/ 4 |

1,0 I* 0/ 4
1.0 U H/ 1
2,0 II 0/ 4 1



TABLE 6-18
Surmary of SEHIVOLATILE ORGANIC COMPOUNDS in Groundwater

OH Landfill Site
HOTES: Calculations include "U" and '3' flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

Chemical

1,2.3-TRIMETHYLBENZENE
1,2-DICHLOR08ENZEN£
1,3 DKHLOROBENZENE .
1,4-DICHLOROBENZENE
2-METHYLNAPHTOALENE
BENZYL ALCOHOL
BUTYIBENZYL PlflllALATF. (BBP)
BIS(2-ETHVLIOYL)PH1IIAIA!E
BENZOIC ACID
DI-N-BUTYLPHTHALATE
OIETHYL PIITHALATE (DEP)
DIMETHYL PHTIIALATE
DI-N-OaYL PHTHALATE
FLDORANTHENE (IDRYl)
NAPHTHALENE (TAR CAMPHOR)
N NITROSODIMETHYIAMINE
N NITROSODIPHENYLAMINE
ORGANIC ACIDS
PHENOL
PYRENE
1,2,4,5-TETRAMETHYLBENZENE
1,3,5-TRIMETHYLBENZENE

Chemical

1,2,8-TRIMETHYLBENZENE
1.2-DICHLOROBENZENE
1.3-DICHLOROBENZENE
1,«-DKHLOROBENZENE
Z-METHYLNAPHTHALENE
BENZYL ALCOHOL
BUTYLBENZYL PHTIIALATE (BBP)
8IS(2-ETHYLHEXYL)PHTHALATE
BENZOIC ACID
DI-N-BUTYLPIITHALATE
OIF.THVL PHTHALAtE (DFP)
DIMETHYL PIITHALATE
DI-N-OCTYL PHTHALATE
FLUORANTHENE (IDRYl)
NAPHTHALENE (TAR CAMPHOR)
N-NITROSODIMETHYLANINE
N-NITROSODIPHENYLAMINE
ORGANIC ACIDS
PHENOL
PYRENE
1,2,4,5-TETRAMETim.BENZENF.
1,3,5 TRIMETIIYLBENZENE

SAMPLING LOCATION: 2897A

Max Min Median D / 01

SAMPLING LOCATION: COD-13

Max Min Median

SAMPLING LOCATION: OJO-17 SAMPLING LOCATION: DS-B1

D / 0| Median D / 0| Median D / 0|

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

u'ni ts
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10:0 u
10.0 U
50.0 U
10.3 U
10.0 U
10.0 U
10. 0 U
10.0 U
10.0 U

20.0 U

10.0 U
10.0 U

SAMPLING

Max

12.0 U
12.0 U
12.0 U
12.0 U
12.0 U
12.0 U
12.0 U
60.0 U
12.0 U
12.0 U
12.0 U
12.0 U
12.0 U
12.0 U
10.0 U
12.0 U

12.0 U
12.0 U

0.0
2.0 U.
2.0 U
10.0 U:0.0 u
10.0 U
10.0 U
10.0 U
2.5 U
5.0 U
5.0 U
10.0 U
5.0 U
1.0 U

10.0 U

5.0 U
5.0 U

5.0 U
5.0 U
5.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
2.5 U
5.0 U
5.0 U

10.0 U
5.0 II
1.0 U

20.0 U

5.0 U
5.0 U

1
0/4|
0/ 4|
0/ 4|
0/ 1|
0/ 1|
0/ 3|
11 3|
11 3\
0/ 3|
11 3]
11 3|
0/ 3]
0/ 3|
0/ 3|

1
0/ 3|

1
0/ 3|
0/ 3|

1
1

LOCATION: OI-01A

Min

1.0 U
1.0 U
1.0 U
10.0 U
10.0 U
10.0 U
5.0 U
50.0 U
10.0 U
5.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

2.0 1
10.0 II

Median

10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 II
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 u
10.0 U
10.0 U

D / 0!

1
0/18|
0/18|
0/18|
0/15|
0/15 1
1/15 j
2/151
0/151
0/lS|
0/151
0/15|
0A5|
0/15|
0/15 1
0/ 6|
0/15|

1
2/15|
0/151 .

1
I

8.0 U
10.0 U
8.0 U
10.0 U
10.0 U
12:0 U
16.0 U
50.0 U
10J0 U
16.0 U
30.0 U
18.0 U
12.0 U
10.0 U

20.0 U
2800.0
10.0 U
14.0 U

SAMPLING
U-.U

12.2 U
12.2 U
12.2 U
12.2 U
12.2 U
12.2 U
26.0
61.0 II
12.2 II
12.2 11
12.0 II
10.0 U
12.2 U
12.2 U

12.2 U

12.2 U
12.2 U

1.0 3
5.0 U
1.4
8.0 U
8.0 U
10.0 U
10.0 U
10.0 U
2.0
5.0 U
5.0 U
0.4
2.0 3
1.0 U

10.0 U
2800.0

5.0 U
1.0 ]

5.0 U
8.0 U
5.0
10:0 U
10.0 U
10.0 U
10.0 U
44.0 U
8.0 U
10.0 U
10.0 U
10.0 U
5.0 U
8.0 U

10.0 U
2800.0
10.0 U
5.0 U

1
2/ S|
11 51
3/ 5|
11 3|
11 3|
11 5|
11 51
11 5|
I/ 5|
0/ 5|
11 5|
I/ 51
2/ 5|
0/ 5|

1
11 5|
I/ H
0/ 5|
2/ 5|

1
1

LOCATION: OI-01C

Min

1.0 U
1.0 U
1.0 U
10.0 U
10.0 U
10.0 U
7.0 }
10.0 U
10.0 U
10.0 U
10.0 U
0.5 ]
10.0 U
10.0 U

10.0 U

10.0 U
10.0 P

Median

2.0 U
2.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

D / 0!

1
0/131
0/131
0/131
11 8|
0/ 8|
0/ 8|^/ si
11 81
11 8|
11 8|
V 8|
11 8|
11 8|

1
0/ 8|

1
11 8|
11 8|

1
1

5.0 U
10.0 U
5.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

20.0 U

14.0 U
10.0 U

2.0 U
5.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
2.5 U
5.0 U
5.0 U

10.0 U
5.0 U
1.0 U

10.0 U

5.0 U
5.0 U

3.5 U
7.5 U
3.5 U
10.0 U
10.0 U
10.0 U
10.0 U
30.0 U
6.3 U
7.5 U
7.5 U
10.0 U
7.5 U
5.5 U

15.0 U

7.5 U
7.5 U

1
0/ 2|
11 2|
If 2|
0/ 11
If 11
11 2|
0/ 2|
0/ 2|
0/ 2|
0/ 2|
0/ 2|
0/ 2|
0/ 2|
0/ 2|

1
0/ 2|

1
0/ 2|
0/ 21

1
1

SAMPLING LOCATION: 01-02

Max

10.8 U
10.8 U
10.8 U
10.8 U
10.8 U
10.8 U
11.0 U
54.0 U
10.8 U
10.8 U
11.0 U
11.0 U
10.8 U
10.8 U
10.0 U
10.8 U

13.0 P
10.8 II

Min

1.0 U
1.0 U
1.0 U
10.0 U
10.0 U
2.0 3
3.0 3
10.0 3
10.0 U
5.0 U
2.0 3
10.0 U
10.0 U
10.0 U
10.0 U
10.0 I)

2.8 P
10.0 U

Median

10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U
10.0 U

D / 0!

1
0/191
0/191
0/191
0/151
0/151
1/151
3/151
1/151
0/151
0/151
1/151
0/151
0/151
0/15|
If 7|
0/151

1
0/151
0/151

1
1

13.0 K
5.0 U

10.0 U
5.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

20.0 U

10.0 U
10.0 U

13.0 K
2.0 U
5.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
2.5 U
5.0 U
5.0 U

10.0 U
5.0 U
1.0 U

10.0 U

5.0 U
5.0 U

13.0 K
3.5 1)
7.5 U
3.5 U
10.0 U
10.0 U
10.0 U
10.0 U
30.0 U
6.3 U
7.5 U
7.5 U
10.0 U
7.5 U
5.5 U

15.0 U

7.5 1)
7.5 U

if 11
0/ 2|
0/ 2|
0/ 2|

0/ 11
11 2|
0/ 2|
0/ 2|
0/ 2|
0/ 2|
11 2|
0/ 2|
0/ 2|
0/ 2|

1
0/ 2|

1
0/ 2|
0/ 2|

1
1

SAMPLING LOCATION: 01-03

*>«

11.5 U
11. S U
11.5 U
11.5 U
20.0 U
11.5 U
20.0 U
100.0 U
11.5 U
11.5 U
12.0 U
12.0 U
11.5 U
11.5 U
10.0 U
11.5 U

20.0 U
11.5 U

Min

1.0 U
1.0 U
1.0 U
10.0 U
10.0 U
10.0 U
2.0 1
50.0 U
10.0 U
5.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

2.8 3
10.0 U

Median

10.0 U
10.0 U
10.0 U
10.0 UM.0 u
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U
10.0 U

D / 01

1
0/131
8/131
0/131
0/101
0/111
0/111
3/111
0/111
0/101
0/101
0/101
0/101
0/101
0/101
If 5|
0/101

1
1/111
0/101

1
1



TABLE 6-18 (continued)
Summary of SEMTVOLATILE ORGANIC COMPOUNDS 1n Groundwater

on landfill Site
NOTES: Calculations Include "IT and "3" flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

SAMPLING LOCATION: 01-04

Chemical

1,2,3-TBtNETHYlBEICENE
1.2-DKHLOROBEHZENE
1.3-DICHlOROflENZENE
1.4-DICHIOROBEN?ENE
2-METHYLNAPHTHALENE
BENZYL ALCOHOL
BtlTYLBENZYl PHTHAUTE (BBP)
BIS(2-ETNYLBEXYL)PHTHALATE
BEHZOIC ACID
DI-N-BUTYLPHTHALATE
OIETHYl PHTHALATE (OEP)
DIMETHYL PHTHAIATE
OI-N-OCTYL PHTHALATE
FLUORAMTHENE (IDRYL)
NAPHTHALENE (TAR CAMPHOR)
N-NITROSOOIWETHYLAMINE
M-N1TROSOOIPHENYLAMINE
ORGANIC ACIDS
PHENOL
PYRENE
1,2,4,5-TETRAMETHYLBEN7ENE
1,3,5-IRIMETHYLBENZENE

Chemical
1,2,3-TMMETHYLBENZENE
1.2-OICHLOROBENZENE
1.3-DICHLOROBENZENE
1.4-DICHtOROBENZENE
2-METHYLNAPHTHAt.ENE
BENZYL ALCOHOL
BUTYLBENZYL PHTHALATE (BBP)
BIS(2-ETHYLH£XYL)PHTHALATE
BENZOIC ACID
DI-N-BUTYLPHTHALATE
OIETHYL PIITHALATE (OEP)
DIMETHYL PHTHALATE
DI-N-OCTYL PHTHALATE
r-LUORANTMENE (IDRYL)
NAPHTHALENE (TAR CAMPHOR)
N-HITROSODWETHYLAMINE
N-NITROSODIPHF.NVIAMINE
ORGANIC ACIDS
PDEHOL
PYRENF
1,2,4,S-TETRAMETHYLBENZENE
1,3,5 1RIMETHYLBFN2ENE

Median D / 01

SAMPLING LOCATION: 01-85

Max Min Median
SAMPLING LOCATION: 01-06

D / 0| Median D / 0|
SAMPLING LOCATION: OI-07C

Max Min Median D / 0|

ug/1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/1
ug/1
ug/1
ug/l
ug/l
ug/l
ug/I
ug/l
ug/l
ug/1
ug/l
ug/l
ug/l

7.0 ]
10.0 U
10.0 U
60.7 3
50.0 U
10.0 U
12.0 U
730;0
50.0 U
10.0 U
16.0 U
30.0 U
18.0 U
12,0 U
10,0 U
10.0 U
10.0 U
400.0
50.0 U
14.0 U
6.0 3
3.0 3

5.0 3
0.2 3
1.0 U
3.0 3
8.0 U
8.0 U
10.0 U
2.2 3
18,0 3
1.7 3
5.0 3
10.0 U
2.0 3
10,0 U
1.0 3
10.0 U
10,0 U
400,0
10.0 U
10,0 U
6.0 3
1.0 3

6.0 3 11 21 1 1
10.0 U 2/181 11.0 U 1.0 U 10.0 U 0/201 11. 5 U 1.0 U 10.0 U 0/151 10.0 U 1.0 U 6.0 U 0/ 61
10.0 U 0/181 11.0 U 1.0 U 10.0 U 0/201 ll.SU 1.0 U 10.0 U 0/15) 10.0 U 1.0 U 6.0 U 0/6
10.0 U 11/191 11.0 U 1.0 U 10.0 U 0/201 11.5 U 1.0 U 3.4 U 0/151 10.0 U 1.0 U 2.0 U 0/6
10.0 U 0/17 11.0 U 10,0 U 10.0 U 0/18 11.5 U 1.9 3 10,0 U 1/121 10.0 U 10.0 U 10.0 II 0/5
10.0 U 0/17 11.0 U 10,0 U 10.0 P 0/18 11.5 U 10.0 U 10.0 U H/121 10.0 U 10.0 U 10.0 U 07 5
10.0 U 0/17 11.0 U 10,0 U 10.0 U 0/18 i 11,5 U 10.0 U 10.0 U 0/121 10.0 U 10.0 U 10.0 U 07 5
10.0 U 3/17 26.0 3.0 3 10.0 U 4/18 20.0 P 1.8 3 10.0 U 4/121 10.0 P 10.0 V 10.0 U If 51
50.0 U 1/17 55.0 U 50.0 U 50.0 U 0/18 58.0 U 10.0 U 50.0 U 0/121 50.0 U 50.0 U 50.0 U 0/5
10.0 U 5/17 11.0 U 2,0 P 10,0 U 0/1 8 1 : 11.5 U 10.0 U 10.0 U 0/12 10.0 U 10.0 U 10.0 U 0/5
10.0 U 1/17 11.0 U 0.5 3 10.0 U 1/181 1 11.5 U 5.0 U 10.0 U 0/12 10.0 U 10.0 U 10.0 U 0/ 5
10.0 U 0/17 11.0 U 1010 U 10.0 U 0/181 ! 12.0 U 10.0 U 10.0 U 0/12 10.0 U 10.0 U 10.0 U 11 5
10.011 1/17 11.0 U 0,43 10.0 U 1/18 1 12.0 U 10.0 U 10.0 U 0/12 10.0 U 10.0 U 10.0 U 0/5
10.0 U 0/17 11.0 U 10.0 U 10.0 U 0/181 11.5 U 10.0 U 10.0 U 0/12 1B.0 U 10.0 U 10.0 U 0/5
10.0 U 3/17 11.0 U 19.0 U 10.0 U 0718 j 11.5 U 10.0 U 10.0 U 0/12 10.0 U 10.0 U 10.0 U 0/5
10.0 U 0/9 10:0 U ' 10.0 U 10.0 U 0/ 9| 10.0 U 10.0 U 10.0 U 0/ 5|
10,0 U 0/17 11.0 U 10,0 U 10.0 U 0/18 11.5 U 10.0 U 10.0 U 0/12| 10.0 U 10.0 U 10.0 U 07 5
400.0 11 \
10.0 U 0/17 11.0 U 2.1 3 10.0 U 2/18 11.5 U 1.0 P 10.0 U 1/12 10.0 U 30.0 U 10.B U 0/ 5
10.0 U 0/17 11.0 U 10.0 U 10.0 U 0/18 11.5 U 10.0 U 10,0 U 0/11 10.0 U 10.0 U 10.0 P 0/ 5
6.0 3 11 1
2..0 3 2 / 2

SAMPLING LOCATION: OI-08A SAMPLING LOCATION: OI-09A SAMPLING LOCATION: OI-10A SAMPLING LOCATION: 01-108

Units

ug/l
ug/l
ug/l
ug/1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
wg/1
us/1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Max

11.8 U
11.8 U
11.8 U
11.8 U
11.6 U
11.8 U
12.0 U
59.0 U
11.8 U
11.8 U
12.0 U
12.0 U
11.8 U
11. » U

11.8 U

11.8 U11. n a

Min

1.0 U
1.0 U
1.0 U
10.0 U
10.0 U
10.0 U
5.0 3
50.0 U
2.0 3
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

Median n 7 0| Max Min Median D / 0| Max Min Median D / 0| Max Min Median D / 0

1 • 1
6.0 U 0/121 15,6 U 1.0 U 2.0 U 07 91 11. U 1.0 U 2,0 U 07 9| 11.6 U 1.9 U 2.0 U 0/9
6.0 U 0/121 15.6 U 1.0 U 2.0 U 07 9| 11. U 1.0 U 2.0 U 9/9 11.6 U 1.0 U 2.0 U 0/9
2.0 U 0/121 15.6 U 1.0 U 2.0 U 07 9| 11. U 1.0 U 2.0 U 0/9 11.6 U 1.0 U 2.0 U 0/9
10.0 U 07 8| 15.6 U 10.0 U 10,0 U 0/ 6| 11. U 10.0 U 10.0 U 9/6 11.6 U 10.0 U 10.0 U 0/6
10.0 U 0/8 15.6 U 10.0 U 10.0 U 07 6| 11. U 10.0 U 10.0 U 0/6 11.6 U 10. B U ' 10.0 U 0/6
10.0 U 0/8 15.6 U , 10.0 U 10,0 U 0/ 6| 11. U 10.0 U 10.0 U 0/6 11.6 U 10.0 U 10.0 U 0/6
10.0 P 2/8 16.0 U 10.0 U 10.0 U 07 6| 11.0 U 10.0 U 10.0 U 1/6 12.0 U 9.9 3 10.0 U I/ 6|
50.0 U 0/8 50.0 U 12.0 3 50.0 U 17 6| 57.0 U 50.0 U 50.0 U 0/ 61 58.0 U 10.0 U 50.0 U 0/ 61
10.0 P 1/8 15.6 U 10,0 U 10.0 U 07 6| 11.4 U 10.0 U 10.0 U 9/ 61 11.6 U 10.0 U 10.0 U 0/ 61
10.0 U 0/8 15.6 U 10.0 U 10.0 U 07 6| 11.4 U 10.0 U 10.0 U 07 6| 11.6 U 10.0 U 10.0 U 07 61
10.0 U 0/8 16.0 U 10,0 U 10.0 U 07 6| 11.0 U 10.0 U 10.0 U 07 61 12.0 U 30.0 U 10.0 U 11 6
10.0 U 0/8 16.0 U 10.9 U 10.0 U 07 6| 11.0 U 10.0 U 19.0 U 0/ 6| 12.0 U 10.0 U 10.0 U 0/ 61
10.0 U 0/8 15.6 U 10,0 U 10.0 U 0/6 11.4 U 10.0 U 10.0 U 07 6| 11.6 U 10.0 U 10.0 U 07 6|
10.0 U 0/ 8 15.6 U 10,0 U 10.0 U 0/6 11.4 U 10,0 U 10.0 U 0/ 6| 11.6 U 10.0 U 10:0 U 0/ 6|

j
10.0 U 07 8| 15.6 U 10.8 U 10.0 U 0/6 11.4 U 10.0 U 10.0 U 07 6| 11.6 U 10.0 U 10.0 U 0/ 61

1 ' I
10,0 U 0/ 8| 15.6 U 10,0 U 10.0 U 07 6| 11.4 U 10.0 U 10.0 U 0/ 6| 11.6 U 10.0 U 10.0 U 0/ 6
1*1.0 U B/ S| 15.6 U 10.H.U 10.0 U 0/ G| 11.4 U 10.0 U 1.0.0 U 0/6 11.6 U 10.0 P 10.0 U 0/ 61

j

1



TABLE 6-18 (continued)
Sumrary of SFMIVOLATILE ORGANIC COMPOUNDS in Groundwater

Oil Landfill Site
NOTES: Calculations include "U" and "J" flagged data and duplicates

D - number of detected values
0 • nuniber of observations
This table summarizes only those conpounds that have been detected at least once.

Chemical

1,2,3-TRIMETHYLBENZENE
1,2 DICHLOROBENZENE
1.3-DICHLOROBENZENE
1.4-DKHLOROBENZENE
2-METHYLNAPHTHALENE
BENZYL ALCOHOL
BUTYLBENZYL PHTHALATE (BBP)
BIS(2-ETHYLHEXYL)PHTHALATE
BENZOIC ACID
DI-N-BUTYLPHTHALATE
DIETHYL PHTHALATE (DEP)
DIMETHYL PHTHALATE
DI-N-OCTYL PHTHALATE
FLUORANTHENE (IDRYL)
NAPHTHALENE (TAR CAMPHOR)
N NITROSOOIMETHYLAMINE
N-NITROSOOIPHENYLAHINE
ORGANIC ACIDS
PHENOL
PVRENE
1,2,4,5 1ETRAMETHYLBEN7ENE
1,3,5 IRIMETHYLBENZENE

Chemical

1,2,3-TRIHETHYLBENZENE
1,2 DICHLOROBENZENE
l,3~blCHtOROBENZENE
1,4-DICHLOROBENZENE
2-METHYLNAPHTHALENE
BENZYL ALCOHOL
BUTYIBENZYL PHTHALATE (BBP)
BIS(2-ETHYLHEXYL)PHTHAIA1E
BENZOIC ACID
DI-N-BUTYLPHTHALATE
DIETHYL PHTHALATE (DEP)
DIMETHYL PHTHALATE
DI N-OCTYL PHTHALATE
FLUORANTHENE (IDRYL)
NAPHTHALENE (TAR CAMPHOR)
N NITROSODIMETHYLAMINE
N-NITR050DIPHENYLAMINE
ORGANIC ACIDS
PHENOL
PYRENE
1,2,4,5-TETRAMETHYL8EN7FNE
1,3,5 TRIHEIHYLBEN7ENr

SAMPLING LOCATION: OI-11A

Max Min Median D / 01

SAMPLING LOCATION: OI-12B

Max Min Median

SAMPLING LOCATION: OI-12C SAMPLING LOCATION: OI-13A

D / 0| Median D / 0| Median D / 01

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Units
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

10.6 U
10.6 U
10.6 U
10.6 U
10.6 U
10.6 U
11.0 U
53.0 U
10.6 U
10.6 U
10.0 U
11.0 U
10.6 U
10.6 U

10.6 U

40.0
10.6 U

SAMPLING

Max

12.3 U
12.3 U
12.3 U
12.3 U
12.3 U
12.3 U
130.0 P
50.0 U
12.3 U
12.3 U
14.0
12.0 U
12.3 U
12.3 U

12.3 U

18.0 P
12.3 U

1.0 U '
1.0 U
1.0 U
10.0 U
6.0 1
10.0 U
3.0 3
13.0 :
10.0 U
10.0 U
3.0 J
10.0 U
10.0 U
10.0 U

10.0 U

7.0 P
10.0 U

2.0 U
2.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

1
11 91
0/ 91
0/ 9|
0/ 6|
I/ 6|
0/ 6|
I/ 6|
2/ 6|
B/-6|
0/ 6|
V 6|
0/ 6|
0/ 6|
11 6|

1
0/ 6| j

1
I/ 6|
0/ r,\

1
1

LOCATION: OI-13B

Min

1.0 U
1.0 U
1.0 U
10.0 U
6.0 J
10.0 U
10.0 U
2.0 J
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 u
10.0 U
10.0 U

Median

2.0 U
2.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

D / 01

1
0/131
0/131
0/131
0/ 8|
I/ 8|
0/ 8|
0/ 81
2/ S|
0/ 8|
0/ 81
V 81
0/ 8|
11 8|
0/ 8|

1
0/ 8|

1
I/ 8|
HI S| .

1
1

12.0 U
12.0 U
12.0 U
12.0 U
12.0 U
12.0 U
13.0
60.0 U

' 12.0 U
12.0 U
10.0 U
12.0 U
12.0 U
12.0 U

12.0 U

12.0 II
12.0 U

SAMPLING

Max

]0.0 U
10.0 U
10.0 U
]0.0 U
10.0 U
10:0 U
10.0 U
50.0 U
10:0 U
10:0 II
)0.0 U
10.0 II
10.0 U
10.0 U
8.0 J
10.0 II

10.0 1)
10.0 II

1.0 U
1.0 U
1.0 U
10.0 U
10.0 U
10.0 U
10.0 U50:0 u
10.0 U.
10.0 U
2.0 J
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

2.0 U
2.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10:0 U
10:0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

1
0/91
0/91
0/ 9|
0/ 6|
0/ 6|
0/ 6|
I/ 6|
0/ 6|
0/ 6|
0/6|
1/6|
0/ 6|
0/ 6|
0/ 6|

1
0/ 6|

1
0/ 6|
0/ r>|11

LOCATION: OI-13C

Min

1.0 U
1.0 U
2.0 U
10.0 U
4.0 3
3.0 J
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
8.0 J
8.0 J

10.0 II
10. a V

Median

2.0 U
10.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0. U
8:0 I
10.0 U

10.0 U
10i0 U

0/0|

1
0/ 7|
0/ 7|
0/ 7|
0/ 4|
V 4|
V 4|
0/ 4|
0/ 4|
11 4|
0/ 4|
0/ 4|
0/ 4|
0/ 4|
11 4|
I/ 11
I/ 4|

1
0/ 4|
0/ 4|

1
1

11.6 U
11.6 U
11.6 U
11.6 U
11.6 U
11.6 U
12.0 U
58.0 U
11.6 U
11.6 U
12.0 U
12.0 U
11.6 U
11.6 U

11.6 U

11.6 U
.11.6 U

1.0 U
1.0 U
1.0 U
10.0 U
10.0 U
10.0 U
4.0 J
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

2.0 U
2.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 P

0/ 9|
0/ 9|
0/ 6|
0/ 6|
11 6|
I/ 6|
11 6|
11 6|
01 6|
0/ 6|
11 6|
11 6|
11 6|

j
11 6|

1
11 6|
11 6|

1
1

SAMPLING LOCATION: OI-MC

Max

10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 P
10.0 u

Min

2.0 U
2.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.B U
10.0 U

10.0 P
10.0 U

Median

10.0 U
10.0 U
10.0 U
10.0 U
10.0 P
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U
10.0 U

D / 0|

1
0/ 5|
0/ 5|
0/ 51
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 3|
11 3|
0/ 3|
11 3|
0/ 3|
0/ 3|
11 11
11 2|

1
0/ 3|
0/ 3|

1
1

13.3 U
13.3 U
13.3 U
13.3 U
13.3 U
13.3 U
13.0 U
67.0 U
13.3 U
13.3 U
13.0 U
13.0 U
13.3 U
13.3 U

13.3 U

13.3 U
13.3 U

1.0 U
1.0 U
1.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U10.0 u
10.0 U
10.0 U
10.0 U

10.0 U

4.0 J
10.0 U

2.0 U
2.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

1
0/ 9|
0/ 9|
11 9|
0/ 6|
0/ 6|
B/ 6|
0/ 6|
11 6|
11 6|
0/ 6|
B/ 6|
0/ 6|
B/ 6|
0/ 6|
|

0/ 6|
1

I/ 6|
0/ 6|

1
1

SAMPLING LOCATION: OI-15A

Max

10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

Min

2.0 U
2.0 U
2.0 U
10.0 U
10.0 U
M.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
W.I U

Median

2.0 U
10.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 P
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

D / 0|

1
11 5|
11 5|
0/ 5|
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 31
11 31
11 3|
0/ 31
11 3|
0/ 3|
11 3|

1
11 3|
0/ 3|

1
1



IABIE 6 is (continued)
Sunmary of SrMIVOLAtll F. ORGANIC COMPOUNDS In Grmmdwatr

Oil landfill Site
NOTES: Calculations include "U" and "J" flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

Chemical

1,2,3-TRIMETIIYLBENZFN'E
1.2 DICHIOROSENZENE
1.3 DICHUmOBEHZEHE
l,4-DICHiLOR08EH7ENE
2 METHYINAPHTHALENE
BEHZVL ALCOHOL
BUTYLBENZYL PHTHALATE (BBP)
BIS(2-ETHYlHEXrL)PHTHAIATE
BENZOIC ACID
Dl-N-BUTYLPHTHALATE
D1ETHYL PHTHAIATE CDEP)
DIMETHYL PHTHAIATE
DI-N-OCTYL PHTHALATE
FLUORANTHENE (IDRYt)
NAPHTHALENE (TAR CAMPHOR)
N NITROSODIMETHYLAMINE
N-NITROSODIPHENYLAMINE
ORGANIC ACIDS
PHENOL
PYRENE
1,2,1,S TETRAMCTHYIBENZFNF
1.3,5 TRIMETHYLBEN7FNE

Chemical

1,2,3•TRIMETHYLBENZENE
1,2 DICHLOROBENZENE
1.3-DICHLOROBENZENE
1.4-DICHLORCSENZENE
2-METHYLNAPHTHALENE
BENZYL ALCOHOL
BUTYLBEHZYl PHTBALATE (BBP)
BIS(2-ETHYLIIEXYL) PHTHAIATE
BENZOIC ACID
DI-H-BUTYLPHTKALATE
OIETHYL PHTHAIATE (Dtp)
DIMETHYL PHTHALATE
DI-N-OCTYL PHTHALATE
FLUORANTHENE (IDRYL)
NAPHTHALENE (TAR CAMPHOR)
N-NITROSOOIMETHYLAMINE
N-NITROSODIPHENYLAMINE
ORGANIC ACIDS
PHENOL
PYR6NE
1,2,4,5-TETRAMETHYLBENZENE
1,3,5 TRIMETHYLBENZENE

SAMPLING LOCATION! 01 15B

Max Min Median / 01

SAMPLING LOCATION; OI-16A

' Max Min Median

SAMPLING LOCATION: OI-17A SAMPLING LOCATION: 01-178

D / 01 Median D / 01 Median D / 01

ug/l
ug/1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/t
ug/l
ug/l
ug/l
UB/I
ug/l
"9/1

ug/l
ug/l
ug/l
ug/1
ug/1

Units

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
UB/I
ug/l
ug/l
UB/I
ug/l
ug/l
ug/l
ug/i
ug/i
US/1
ug/1
ug/l
ug/1

ug/1

10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

100.0 P
50.0 U
63.0
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
IB. 0 U

SAMPLING

Max

10.0 U
10.0 U
10.0
10.0 U
10.0 U
10.0 U
10.0 P
50.0 U
10.0 U
29.0 P
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
1H.0 U

2.0 U
2.0 U
2.0 U

10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

9.0 }
10.0 U

LOCATION: 01

Min

2.0
2.0 3
4.0 3
5.0 ]

J0.0 U
10.0 U
10.0 P
50.0 U
10.0 U
10.0 P
10.0 U
10.0 U
10,0 U1.0 1
10,0 U

10.0 U
10.0 U

1
2.0 U 0/ 7| 10.0 U 2.0 U 10.0 U 0/ 5| 10.0 U 1.0 U 1.0 3 4/ 8| 10.0 U 2.0 U 10.0 U 0/ 61

10.0 U 0/ 7| 10.0 U 2.0 U 10.0 U 0/5 10.0 U 1.0 U 6.0 U 0/8 10.0 U 2.0 U 10.0 U 0/ 6|
2.0 U 0/ 7 10.0 U 2.0 U 10.0 U 0/5 10.0 U 2.0 U 3.0 3 5/9 10.0 U 2.0 U 10.0 U 0/ 6

10.0 U 0/ 10.0 U 10.0 U 10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/ 4 10.0 U 10.0 U 10.0 U 0/ 41
10.0 U 0/ 10.0 U 10.0 U 10.0 P 0/3 10.0 U 10.0 U 10.0 U 0/4 10.0 U 10.0 U 10.0 P 0/ 41
10,0 U 0/ 10.0 U 10. fl U 10.0 U 0/3 10,0 U 10.0 U 10.0 U 0/ 4 10.0 U 10,0 U 10.0 U 0/ 4
10,0 U 0/ 27.0 P 10.0 P 10,0 P 0/3 10.0 U 10.0 U 10.0 U 0/4 10.0 U 10.0 U 10.0 U 0/ 41
50.0 U I3/ 50.0 P 50.0 P 50.0 U 0/3 1200,0 50,0 U 435.0 11 41 50.0 P 50.0 P 50.0 U 0/ 4
10.0 P I/ 10.0 U 10.0 U 10,0 P 0/ 3| 10.0 U 10.0 U 10.0 U 0/ 4| 10.0 U 10.0 U 10.0 U 0/ 41
10,0 u 0/ 10.0 u 10.0 u 10.0 u 0/ 3| 10.0 u 10.0 u 10.0 P e/ 4| 10.0 u 10.0 u w.e u e/ 4|
10.0 U 0/4 10,0 U 10;0 U 10.0 U 0/3 10.0 U M.,0 U 1B.0 U 0/41 10.0 U ! 10.0 U 10.01) 0/4
10.011 0/4| 10.0 U 10.0 U 10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/4| 10.0 U 10.0 U 10.0 U 0/4
10.0 U 0/ 4| 10.0 U 10.0 U 10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/ 4| 10. 8 U 10.0 U 10.0 U 0/4
10.0 U 0/4 10.0 U 10.0 U 10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/ 4| 10.0 U 10.0 U 10.0 U 0/ 4

10.0 U 1010 U 10.0 U 0/ 1 | 10.0 U 10.0 U 10.0 U 0/ 2
10.0 U 0/ 4 10.0 U 10.0 U 10.0 U 0/2 10.0 U 10.0 U 10.0 U 0/ 4| 10.0 U 10.0 U 10.0 U 0/2

1
10.0 U 1/4 10.0 U 10.0 U 10.0 P 0/ 3| 10.0 U 10.0 U 10.0 U g/ 41 10,0 P 10.0 P 10.0 U 0/4
10:0 U 01 4 10.0 U 10.0 U W.0 U 0/3 10.0 U 10.0 U 10.0 U 0/ 4| 10.0 U 10.0 U 10.0 U 0/4

ISA : SAMPLING LOCATION: 01 18B SAMPLING LOCATION! OI-19A SAMPLING LOCATION: 01-198

Median D / Ol Max Min Median D / 0| Max Min :Med1an D / 0| Max Min Median : D / 0

4,0 6/ 7| 10.0 U 1.0 U 2.0 U 0/ 7| 10.0 U 1.0 U 2.0 U 0/10 10.0 U 1.0 U 2.0 U 0/6
3.0 V 7| 10.0 U 1.0 U 2.0 U 0/ 7| 10.0 U 1.0 U i 6.0 U 0/10 10.0 U 1.0 U 6.0 U 0/6
9.0 U 6/ 7 10.0 U 2.0 U 2.0 U 0/ 71 10.0 U 2.0 U 2.0 U 0/101 10.0 U 0.3 1 2,0 U 1/6
6J0 1 3 / 4 10.0 U 10.0 U 10.0 U 0/3 10.0 U- 10.0 U 10.0 U 0/ 5| 10.0 U 10.0 U 10.0 U 0/3

10,0 U 0/ 4 10.0 U 10.0 U 10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/ 5| 10.0 U 10.0 U 10.0 U 0/3
10.0 U 0/ 4| 10.0 U 10.0 U 10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/ 5| 10.0 U 10.0 U 10.0 U 0/3
10.0 P 0/4 10.0 U 10,0 U 10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/ 5| 10.0 U 10.0 U 10.0 U B/ 31
50.0 U 0/4 50.0 U 50,0 U 50.0 P 0/3 50.0 U 50.0 U 50.0 U 0/ 5| 50,0 U 50.0 U 50.0 U 0/ 3
10.0 P 0/4 10.0 U 10.0 U 10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/5 10.0 U 10.0 U 10.0 U 0/ 3
19.0 2/ 4 10.0 U 10.0 U 10.0 U 11 31 10.0 U 10,0 U 10.0 U 0/5 10.0 U 10.0 U 10.0 U 0/ 3
10.0 U 0/4 10.0 U 10.0 U 10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/5 10.0 U 10.0 U 10.0 U 0/ 3
10.0 U 0/4 10.0 U 10.0 U 10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/5 10.0 U 10.0 U 10.0 U «/ 31
10.0 U 0/ 4| 10.0 U 10.0 U 10.0 U 0/ 31 10,0 U 10.0 U 10,0 U 0/5 10.0 U 10.0 U 10.0 U 0/3
10.0 U I/ -l| 10.0 U 10.0 U J0.0 U 0/ 3| 10,0 U 10.B U 10.0 U 0/5 10.0 U 10.0 U 10.0 U 0/ 3

1
10.0 U 0/4 10.0 U 10.0 U 10.0 U 0/ 31 10.0 U 10.0 U 10.0 U 0/5 10.0 U 10.B U 10.0 U 0/3

10.0 U 0/4 10.0 U 10.0 U 10.0 U 0/ 31 10.0 U 10.0 U 10.0 U 0/5 10.0 U 10.0 U 10.0 U 0/3
10.0 U 0/4 10.0 U 10.0 U 10.0 U 0/ 31 10,0 U 10.0 U 10.0 U B/ 5 10.0 U 10.0 U 10,0 U 0/3



TABLE 6-18 (continued)
Summary of SFMTVOLATILE ORGANIC COMPOUNDS in Groundwater

Oil landfill Site
MOTES: Calculations include "U" and "3" flagged data and duplicates

D - number of detected values
0 - number of observations
Ihis table summarizes only those compounds that have been detected at least once.

SAMPLING LOCATION: 01 19C SAMPLING LOCATION: OI-20A SAMPLING LOCATION: OI-20B SAMPLING LOCATION: OI-21B

Chemical

1,2.3-TRIMETHYLBENZENE
1,2 DICHLOROBENZENE
1.3-DICHLOROBENZENE
1.4-OICHLOROBENZENE
2-M6THYLNAPHTHALENE
BENZVL ALCOHOL
BUTYL8ENZYL PHTHALATE (BBP)
BIS(2-ETHYLHEXYL)PHTHALATE
BENZOIC ACID
DI-N-BUTYLPHTHALATE
DIETHYL PHTHALATE (DEP)
DIMETHYL PHTHALATE
DI-M-OCTYL PHTHALATE
FLUORANTHENE (IORYL)
NAPHTHALENE (TAR CAMPHOR)
N-NITROSOOIMETHY1.AMINE
H-NITROSODIPHFNYIAMINE
ORGANIC ACIDS
PHENOL
PYRENE
1,2,4,5-TETRAMETHYLBENZENE
1,3,5 TRIMETHYLBENZENE

1,2,3-TRIMETHYLBENZENE
1,2-DICHLOROBENZENE
1,3 DICHLOROBENZFNE
1,4-DICHLOROBF.NZFNF.
2-ME1HYLNAPIIHIAI ENE
BENZYL .ALCOHOL
BUTYLBENZYL PHTHALATE (BBP)
BIS(2-ETHYLHEXYL)PHTHALATE
BENZOIC ACID
DI-N BUTYLPHTHAIATE
DIETHYL PHTHALATE (DFP)
DIMETHYL PH1I1ALA1E
DI-N-OCTYL PHTHALATE
FLUORANTHENE (IDRYL)
NAPHTHALENE (TAR CAMPHOR)
N-NITROSODIMETHYLAHINE
M-NITROSOD1PHF.NYIAMINF.
ORGANIC ACIDS
PHENOL
PYRENE
1,2,4,5-TETRAMF.THYLBENZENE
1,3,5 TRIMETHYLBF.NZENE

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Un \ ts
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
uq/1
uq/1

Max

10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50,0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

1B.0 U
10.0 U

SAMPLING

Max

10.0 U
10.0 U
10.0 U
10.0 II
10.0 U
10.0 U
10.0 U
50.0 P
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

Min

1.0 U
1.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 II
10.0 U

10.0 U

10.0 U
1B.0 U

LOCATION: 01

Min

2.0 U
2.0 U
2.0 II10.0 u
10.0 U
10.0 U
10.0 U
50.0 P
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

Median

2.0 U
6.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
30.0 U

226

Mr, linn

2.0 U
10.0 U
2J0 U

10.0 U
10:0 II
10.0 U
10.0 U
50.0 U
10.0 P
10.0 U
10.0 U
10.0 U
10.0 U
10.0 II

10.0 U

10.0 II
10.0 U

D / 01

1
0/ 6|
0/ 6|
0/ 6|
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 31
0/ 3|
0/ 3|
0/ 3|
0/ 3|

j
0/ 3|

1
0/ 3|
(V 3|

1
1

n / o|

1
0/ 5|
0/ S|
0/ 5|
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 3|

1
0/ 3|

1
0/ 3|
«/ 3\

1
1

Max

10.0 U
10.0 U
4.0
10.0 U
10.0 U
10.0 U
20.0 P
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 II

10.0 U

10.0 U
10. fl U

SAMPLING

Max

' 10.0 U
10.0 U
10.0 II
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 P
10.0 II
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

Min

0.2 ]
1.0 U
3.0 3
10.0 U
10.0 U
10.0 U
10.0 U
1.0 3
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 u
10.0 U

LOCATION: 01

Min

2.0 U
2.0 U
2.0 II

10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 P
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

Median

2.0 U
10.0 U
4.0 •
10.0 U
10.0 U
10.0 U
10.0 U
50.0 P
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

23B

Median

2.0 U
6.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 II
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

D / 01

1
V ?l
0/ 7|
?/ 7|
0/ 4|
0/ 4|
B/ 4|
«/ 4|
V4|
0/ 4|
0/4|
0/ 4|
0/4|
0/ 4|
0/ 4|

1
<V 4|

1
0/4|
0/ 4|

1
1

Max

10.0 U
10.0 U
10.0 U
10.0 U
10. B U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

Min

2.0 U
2.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

Median D / 0| Max

2.0 U 0/5 10.0 U
10.0 U 0/ Si 10.0 U
2.0 U 0/5
10.0 U 0/3
10.0 11 0/3
10.0 U 0/3
10.0 U 0/3

10.0 U
10.0 U
10.0 U
10.0 U
M.0 U

50.0 II 0/ 3| 50.0 U
10.0 U 0/3
10.0 U 0/3
10.0 U 0/3

10.0 U
10.0 U
10.0 U

10.0 U 0/ 31 10.0 U
10.0 U 0/3
10.0 U 0/3

10.0 U
10.0 U

10.0 U 0/ 3| 10.0 U

10.0 U 0/ 3j 10.0 U
10.0 U 0/3

SAMPLING LOCATION: OI-25A

D / 01

1
0/ 61
0/6|
0/ 6|
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 31
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 3|

1
0/ 3|

1
0/ 3|
d/ 3|

1
1

Max

10.0 II
10.0 U
10.0 U
10.0 U
10.0 U
1B.0 U
10.0 U
50.0 U
10.0 P
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

Min

2.0 U
2.0 U
2.0 U

10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 P
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

10.0 U

Min

1.0 U
1.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

Median

2.0 U
6.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 P
10.0 U
10.0 U
10.0 U
10.8 U
10.0 U
10.0 U

10.0 U

10.0 U
10.8 U

D/ 0

0/ 6
0/ 6
0/ 6
0/ 3
0/ 3
0/ 3
t/ 3
11 3
0/ 3
a/ 3
0/ 3
0/ 3
0/ 3
0/ 3

0/ 3!

0/ 3!
0/ 3

SAMPLING LOCATION: OI-25B

Median D / 0| Max

2.0 U 0/5
10.0 U 0/5
2.0 U 0/ 5
10.0 U 0/3
10.0 U 0/3
10.0 U 0/3
10.0 P 0/3
50.0 U 0/3
10.0 U 0/3
10.0 U 0/3
10.0 U 0/3
10.0 U 0/3
10.0 U 0/3
10.0 U 0/3

10.0 U 0/3

10.0 U 0/3
10.0 U 0/3

10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

Min

2.0 U
2.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

Median

2.0 U
10.0 U
2.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U

10.0 U
10.0 U

D / 0|

0/ 5
0/ 51
0/ 51
0/ 3i
0/ 31
0/ 3|
0/ 31
0/ 31
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 3|
0/ 3!

0/ 3
1a/ 31

0/ 3



TABIE R-I8 (continued)
Sumtary of SF.MIVOIATIIE ORGANIC COMPOUNDS in Grqundwater

Oil landfill Siti>

Chemical

1,2,S-TRIMETHV18IN2FNE
1,2 DICHIOROBENZENE
1.3-DIOILOROBENZENC
1.4-DICM.OROBEHZENE
2-METHYLMAPIITHALENE
BENZYL ALCOHOL
BuTYlBENZYL PHTIIALATE (BBP)
BIS(2-ETHYlHEXYL)PlltlWLATEBENZOIC ACIDDI-N-BUTYLPHTHALATEMETHYL PHTHALATE (OEP)
DIMETHYL PHTI1AUTEDI-N-OCTH. PHTHALATEFLUORANTHENE (1DRYL)NAPHTHALENE (TAR CAMPHOR)
N-NITROSODINETHYIAMINEN-NITROSOOIPHENYLAMTNEORGANIC ACIDS
PHENOL
PVRENE
1,2,4,5-TETRAMETHYLBENZENE
1,3,5 fRIMUIIYlBENZENE

Chemical

1,2,3-TRIMETHYLBENZT NE
1,2 DICHIOROBENZENE
1.3-DICMLOROBENZENE
1.4-DICHLOROBENZENE
2-HETHYLNAPHTHALENE
BENZYL ALCOHOL
BUTYLBENZYL PHTHALATE (BBP)
BIS (2- ErHYLHEXYI,) PHTHALATE
BENZOIC ACID
OI-N-BUTYLPHTHALATE
OIETHYl PHTHALATE (DEP)
DIMETHYL PHTIIALATE
DI-M-OCTYL PHTHALATE
FLUORANTHEHE (IDRYL)
NAPHTHALENE (TAR CAMPHOR)
N NITROSODIMETIinAMINE
N-NITROSODIPHENVTAMTNE
ORGANIC ACIDS
PHENOL
PYRENE
1,2,4,5-TETRAMETHYLBENZENE
1,3,5 miMETHYLBENZENE

Units

NOTES: Calculations include "U" and "3" flagged data and duplicates
0 - number of detected values
0 - number of observations
This table suiwarizes only those confounds that have been detected at least once.

SAMPLING LOCATION: 01 2BA

Max Win Mrdian

SAMPLING IOCATTON: OI-Z6B

Max Min Median 0 / 01

SAMPIINC IOCATION: 01 27A SAWING IOCATION: OI-2BB

Max Min Median D / 01 Max Min Median D / 01

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
Ufl/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Units

ug/1
ug/1
ug/1
ug/1
us/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/l
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
50.0 P
10.0 P
10.0 U
1010 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U
10.0 U

SAMPLING

Max

10.0 U
]0.0 U
10.0 U
10.0 U
10.0 P
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10 ;0 u
1010 U
10.0 U

10.0 P
10.0 U

2.0 U
2.0 II
2.0 U

10.0 U
]B.0 U
10.0 U
10.0 U
50.0 P
10.0 P
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 U
10.0 U

1 1
10.0 U 0/5 10.0 U 2.0 U 10.0 U 0/ 5| 10.0 U 2.0 U 2.0 U 0/ 6| 10.0 U 2.0 U 10.0 U 0/ 51
J0.0 U 0/5 10.0 U 2.0 U 10.0 U 0/5 10.0 U 2.0 U 10.0 U 0/6 10.0 II 2.0 U 10.0 U 0/5
10.0 II «/ 5 10,0 U 2.0 U 10.0 U 0/5 10.0 U 2.0 U 2.0 U 0/6 10.0 U 2.0 U 10.0 U 0/5
10,0 U 0/ 3 10.0 U 10.0 U 10,0 U 0/3 10.0 U 10.0 U 10.0 U 0/4 10.0 U 10.0 U 10.0 U 0/3
10.0 U 0/3 10.0 U 10.0 U 10.0 P 0 /31 10.0 U 10.0 U 10.0 U 0/4 10.0 P 10.0 P 10.0 U 0/3
10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/ 31 10.0 U 10.0 U 10.0 U 0/ 4| 10.0 U 10.0 U 10.0 U 0/3
10.0 II 0/ 3 10.0 U • 10,0 U 10. a U 0/ 31 47.0 V 10.0 P 28.0 P 0/4 10.0 U 10,0 U 10.0 U 0/3
50.0 U 0/3 50.0 P 50.0 P 50,0 U 0 /31 50.0 U 50.0 U 50.0 U 0/4 50.0 P 50.0 P 50.0 U 0/3
10.0 U 0/'3 10.0 P 10.0 P 10.0 U 0/ 31 10.0 U 10.0 U 10.0 P 0/4 10.0 U 10.0 U 10.0 U 0/3
10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/4 10.0 U 10.0 U 10.0 U 0/ 3|
10.0 U 0/3 10.0 U 10,0 U 10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/4 10.0 U 10.0 U 10.0 U 0/ 3|
10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/ 4| ]0.0 U 10.0 U 10.0 U 0/ 31
10.0 U 0/3 10.0 U 10,0 U 10.0 U 0/3 10.0 U 10.0 U 10.0 U 0/ 4| 10.0 U 10.0 U 10.0 U 11 3|
10.0 U 0/3 Jfl. 8 U 10.0 U 10.0 U 0/3 10,0 U 10.0 U 10.0 U 0/ 4| 10.0 U 10.0 U 10.0 U 0/3
10.0 U 0/1 10.0 U 10.0 U 10.0 U 0/ 11 10.0 U 10.0 U 10.0 U 0/1
10.0 U 0/2 10.0 U 10.0 U 10.0 U 0/2| 10'0 U ll'-0 U 10-0 » 0/4 10.0 U 10.0 U 10.0 U 0/2

10.0 P 0 / 3 1 10.0 P 30.0 P 10.0 U 0/ 3| 10.B U 10.0 U 10.0 U 0/ 4| 10.0 P 10.0 P 10.0 U 0/3
W.0 U 0/ 3| J0.0 U 10.0 U 10.0 U 0/ 3 10.0 U 10.0 U 10.0 U 0/ 4 10.0 U 10.0 U 10.0 U 0/3

LOCATION: 01-298 SAMPLING LOCATION:

Min

2.0 U
2.0 U
2.0 U

10.0 U
10.0 P
10.0 U
10.0 U
50.0 U
10.0 U
10.0 U
10,0 U
10.0 U
10.0 U
10.0 U
10.0 U
10.0 U

10.0 P
10.0 U

Median 0 / 0| Max Min Median D / 0| Max Min Median D / 0| Max Min Median 0 / o|

10.0 II 0/51 ; !
10.0 U 0/ 51
10.0 U 0/ 51 '
10.0 U 0/ 3 1
10.0 11 0/ 3
10.0 U 0/ 3 1
10..0 II (V 31 1
50.0 U 0/ 3|
10.0 P 0/ 3|
10.0 U 0/ 3| '' , \
10.0 U 0/3
10,0 U g/ 3
10,0 U 0/3
10.0 U 0/ 3
10.0 U 0/ 1
10.0 U 0/2

10.0 U 0/3
10.0 U 0/ .1



TABIC 6 19
Sunmary of PFSIKIDIS and PCBS in Croundwater

Oil landfill Site
NOTES: Calculations include "U" and "J" flagged data and duplicates

0 - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

Chemical

ALDRIW (HKDN)
BETA-BHC (B-BHO
D'EITA-BHC (C-BHC)
CHIORDANE (ALPHA-CHLORDANE)
4,4'-DOT
ENORINE KETONE
ENOOSULFAN I
ENOOSUtFAN II
HEPTACHLQR
HEPTACHLOR EPOXIDE
METHOXVCHLOR (DMOT)

Chemi cal

ALDRIN OWN)
BETA-BHC (B-BHC)
OELTA-BHC (C-BHC)
CH'LORDANE (ALPHA-OILORDANE)
«,4'-OOT
ENORINE KETONE
ENOOSULFAN I
ENDOSULFAH II
HEPTACHLOR
HEPTACHLOR EPOXIDE
METHOXVCHLOR (DMDT)

Chemical

ALDRIN (IIHON)
BETA-BHC (B-BHC)
OELTA-BHC (C-BHC)
CHLORDANE (ALPHA-CHLORDANE)
4,4'-DDT
ENORINE KETONE
ENOOSULFAN I
ENDOSULFAN II
HEPTACHLOR
HEPTACHLOR EPOXIOE
METHOXYCHLOR (OMOT)

Chemical

ALDRIN (WON)
BETA-BHC (B-BHC)
OELTA-BHC (C-BHC)
CHLORDANE (ALPHA-CHLOROANE)
4,4'-DDT
ENORINE KETONE
ENOOSULFAN I
ENOOSULFAN II
HEPTACHLOR
HEPTACHLOR EPOXIDE
METHOXVCHLOR (DMOT)

SAMPLING LOCATION: 2897A

Max Mln Median D / 0|

SAMPLING LOCATION: CDD 13

Max Mfn Median D / 0|

SAMPLING IOCATION: CDD-17

Max Min

SAMPLING LOCATION: OS-01

Median D / 0| Median D / 0|

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ua/1
ug/1
ug/1
ug/1
ug/1

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Units
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/t
ug/1

0.1 U
0.1 U
19.1 U
2.5 U
0.5 U
0.1 U
0.5 U
0.5 U
0.1 U
0.1 U
0.5 U

SAMPLING

Max

0.5 UB.s u
0.5 II
0.6 U
0.1 U
0.1 U
0.S U
0.1 U
0.5 U
0.5 U
8.6 U

SAMPLING

Max

0.7 ]
0.5 U
0.5 U
2.0 U
1.0 U
0.5 U
0.5 U
0.5 U
1.0 U
0.5 U
1.0 U

SAMPLING

Max

0.1 II
0.1 U
0.1 U
0.6 U
0.1 U
0.1 U
0.1 II
0.1 U
0.5 II
0.1 U
0.6 U

0.0
0.1 U
0.1 U
0.5 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.5 U

0.1 U 0/ 3|
0.1 U 0/ 3|
0.1 U 0/ 3|
2.5 U 0/ 3|
0.5 U 0/ 3|
0.1 U 0/ 1|
0.5 U 0/ 3|
0.5 U 0/ 31
0.1 U 0/3|
0.1 U 0/ 3|
0.5 U 0/ 1|

LOCATION: OI-01A

Min

0.0 U
0.0 U
0.0 U
0.5 U
0.1 U
0.1 U
0.0 II
0.1 U
0.0 U
0.0 P
0.0 U

LOCATION: 01

Min

0.1 U
0.1 U
0.1 U
0.5 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.0 U

LOCATION: 01

Min

0.0 U
0.0 U
0.0 U
0.5 U
0.1 U
0.1 U
0.0 U
0.1 U
0.0 U
0.0 P
0.0 U

Median D / 0|

0.1 U 0/14|
0.1 U 0/141
0.1 U 0/141
0.5 U 0/14|
8.1 U 0/141
0.1 P 0/l4|
a. I P a/Hi
0.1 U 0/141
0.1 U 0/141
0.1 U 0/141
0.5 U 0/141

04

Median D / 0|

0.1 P 1/121
0.1 P 0/12|
0.1 U 0/121
0.5 U 0/121
0.1 U , 0/121
0.1 U 0/121
8.1 U 0/121
0.1 II 0/121
0.1 P 1/121
0.1 U 0/121
0.5 U 0/121

88A

Median D / 0|

0.1 U 0/ 9|
0.1 U 0/ 9|
0.1 U 0/ !)|
0.5 U 0/ 9|
0.1 II U/ 1|
0. II a/ nj
0. II (V 'l|
0. U 01 'l|
8. U 0/ ')|
0. II 01 ')j
0.5 II 01 1|

0.5 U
0.5 U
0.5 U
2.5 U
1.0 U
0.5 U
0.5 U
0.5 U
1.0 U
0.5 U
1.0 U

SAMPLING

Max

0.1 U
0.1 U
0.1 U
0.6 U
0.1 U
0.1 U
fl 1
0^1
0.1 U
0.1 U
0.6 U

SAMPLING

Max

0.5 U
0.5 U
0.5 II
1.0 II
0.2 U
0.2 U
0.5 U
0.2 U
0.5 U
0.5 U
1.0 U

SAMPLING

Max

HI. U
0. U
0. U
0. U
0. II
0. II
B. II
0. II
0. II
11. U
fl.fi II

0.1 U
0.1 U
0.1 U
0.5 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.5 U

0.1 U
0.1 U
0.1 U
2.0 U
0.5 U
0.1 U
0.5 U
0.5 U
0.1 U
0.1 U
0.5 U

0/ 5|
0/ 5|
0/ S|
0/ 5|
0/ 5|
0/ 3|
0/ 5|
0/ 5|
0/ 5|
0/ 5|
0/ 3|

LOCATION: OI-01C

Min

0.1 P
0.1 U
0.1 U
0.5 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 P
0.1 U
0.0 U

LOCATION: 01

Min

0.1 U
0.1 U
0.1 U
0.5 P
0.1 P
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.0 U

Median

0.1 U
0.1 P
0.1 P
8.5 U
0.1 U
0.1 U
3.1 P
0.1 U
0.1 U
0.1 P
0.5 U

05

Median

0.1 U
0.1 U
0.1 U
0.5 U
0.1 U
0.1 U
0.1 P
0.1 U
0.1 U
0.1 U
0.5 U

D / 0|

0/ 91
0/ 91
0/ 91
91 9|
0/ 91
0/ 91i / al
v ii
0/ 9|
0/ 9|
0/ 9|

0.1 U
0.1 U
0.1 U
2.5 U
0.5 U
0.1 U
0.5 U
0.5 U
0.1 U
0.1 U
0.5 U

0.1 U
0.1 U
0.1 U
0.5 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.5 U

SAMPLING LOCATION: 01

Max

2.5 U
34.0
2.S U

25.0 U
5.0 U
5.0 U
2.5 U
5.0 U
2.5 U
10.0 P
25.0 U

Min

0.1 U
0.1 U
0.1 U
0.5 U
0.1 U
0.1 U
2.1 U
0.1 U
0.1 U
0.1 U
0.0 U

SAMPLING LOCATION: 01

0 / 0|

0/151
0/151
0/151
0/151
0/151
0/151
0/151
0/151
0/151
1/15 1
0/151

LOCATION: OI-09A

Min

0.0 U
0.0 U
0.0 U
0.5 U
0.1 U
0.1 U
0.0 U
0.1 II
0.0 II
0.0 I'
0.0 II

Median

0.1 II
0.1 U
0.1 U
0.5 U
0.1 P
0.1 II
0.1 II
0.1 U
(1.1 II
0.1 U
0.5 U

0/01

0/ 6|
0/ 6|
0/ 6|
11 6|
0/ 6|a/ si
0/ 61
0/ 6|
(V 6|
0/ 6|
0/ 6|

Max

0.1 U
0.1 U
0.1 U
1.2 U
0.2 U
0.2 U
0.1 U
0.2 U
0.1 U
0.1 U
1.2 U

Min

0.1 P
0.1 U
0.1 U
0.5 U
0.1 U
0.1 U
0.1 P
0.1 U
0.1 U
0.1 U
0.8 U

SAMPLING LOCATION: 01

Max

0.1 U
0.1 II
0.1 U
0.6 II
0.1 U
0.1 II
0.1 U
0.1 U

• 0.1 U
B.I U
0.6 II

Min

0. II
0. U
0. P
0. U
0. U
0. II
0: II
0. U
0. P
0. P
0.0 U

0.1 U 0/ 2|
0.1 U 0/ 2|
0.1 U 0/ 2|
1.5 U 0/ 2|
0.3 U 0/ 2|
0.1 U 0/ 1|
0.3 U 0/ 2|
0.3 U 0/ 2|
0.1 U 0/ 2|
0.1 U 0/ 2|
0.5 U e/ 1|

02

Median D / 0|

0.1 U 0/141
0.1 U 2/141
0.1 U 0/14|
0.5 U 0/141
0.1 U 0/14|
0.1 U 0/141
2.1!J S/i" j
0.1 U 0/141
0.1 U 0/141
0.1 U 0/141
0.5 U 0/141

86

Median D / 0|

0.1 U 0/10)
0.1 U 0/10|
0.1 U 0/101
0.S U 1/101
0.1 U 0/101
0.1 U 0/101
0.1 U 0/101
0.1 U 0/10|
0.1 U 0/10|
0.1 U 0/10|
0.5 U 0/10|

10A

Median D / 0|

0.1 U B/ 6|
0.1 U 0/ 6|
0.1 U 0/ 61
0.5 U 0/ 6|
0.1 U 0/ 6|
0.1 P 0/ 6|
0.1 U 0/ 6|
0.1 U 0/ 6|
0.1 U a/ 6|
0.1 U 0/ 6|
0.5 P 0/ 6|

0.1 U
0.1 U
0.1 U
2.5 U
0.1 U
0.1 U
0.5 U
0.5 U
0.1 U
0.1 U
0.5 U

0.1 U
0.1 U
0.1 U
0.5 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.5 U

0.1 u a/ 21
0.1 U 0/ 2|
0.1 U 0/ 2|
1.5 U 0/ 2|
0.1 I/ 2|
0.1 U 0/ 1|
0.3 U 0/ 2|
0.3 U HI 2|
0.1 U 0/ 2|
0.1 U 0/ 2|
0.5 U 0/ ij

SAMPLING LOCATION: 01-03

Max

0.1 U
0.1 U
0.1 U
1.1 U
0.2 U
0.2 U
S.i !)
0.2 U
0.1 U
0.1 U
1.1 U

Min

0.1 U
0.1 U
0.1 U
0.5 U
0.1 U
0.1 U
E.I M
0.1 U
0.1 U
0.1 U
0.0 U

Median D / 0|

0.1 U 0/ 9|
0.1 U 0/ 9|
0.1 U 0/ 9|
0.5 U 0/ 9|
0.1 U 0/ 9|
0.1 U I/ 9|
S.i IS S/ 9i
0.1 U 0/ 9|
0.1 U 0/ 9|
0.1 U 0/ 9|
0.5 I/ 9|

SAMPLING LOCATION: OI-07C

Max

0.1 U
0.1 U
0.1 U
0.5 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 P
0.5 U

Min

0.1 U
0.1 U
0.0 3
0.5 U
0.1 P
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.0 U

Median D / 0|

0.1 U 0/ 4|
0.1 U 0/ 4|
0.1 P I/ 4|
0.5 P 0/ 4|
0.1 U 0/ 41
0.1 P 0/ 4|
0.1 U 0/ 4|
0.1 P 0/ 4|
0.1 P 0/ 4|
0.1 P 0/ 4|
0.5 U 0/ 4|

SAMPLING LOCATION: OI-10B

Max

0.1 U
0.1 U
0.1 U
0.6 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.6 U

Min

0.0 U
0.0 U
0.0 U
0.5 U
0.1 U
0.1 II
0.0 U
0.1 U
0.0 U
0.0 P
0.0 U

Median D / 0|

0. U 0/ 6|
0. U 0/ 6|
0. U 0/ 6|
0. U 0/ 6|
0. II 0/ 6|
0. U 0/ 6|
0.1 U 0/ 6|
0.1 U 0/ 6|
0.1 U 0/ 6|
0.1 U 0/ 6|
0.5 P 0/ 6|



rABIE 6 19 (continued)
Sunmary of PESTICIDES and PCBS in Groundwater

OH Landfill Site
NOTES: Calculations include "IT and •)" flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

SAMPI INC LOCATION: 01 11A

Chemical

ALDRIN OIIIDN)
BETA-BHC (B BMC)
DELTA-BHC (C-BIIO
CHtORDANE (ALPHA-CHLORDANE)
4,4'-DDT
ENDRINE KETONE
ENOOSUI.FAN I
ENOOSULFAN II
HEPTACHLOR
HEPTACHLOR EPOXIDE
METHOXYCHLOR (DMOT)

Chemical

ALDRIN (HHDN)
BETA-BHC (B-BHC)
DEITA-BHC CC-BHC)
CWLORDA* (ALPHA-CHLORDANE)
4,4'-DOT
ENORINE KETONE
ENOOSU1FAN I
ENDOSULFAN II
HEPTACHIOR
HEPTACHLOR EPOXIDE
M6THOXYCHLOK (OMDT)

Chemical
ALDRIN (HHDN)
BETA-BHC CB-BHC)
D'ELTA-BHC (C-BHC)
CHLORDAIC (ALPHA-CHI.MOANE)
4,41-DOT
ENO'RINE Kl TONt
ENDOSULFAN I
ENOOSULFAN II
HEPTACHLOR
HEPTACHLOR EPOXIO'E
METHOXYCHLOR (DMDT)

Chemical
ALORIN (HHDN}
BETA-BHC (B-BHC)
DELTA-BHC (C-BHC)
CttLORDANE (ALPHA-CHLORDANE)
4,4' DOT
ENTWINE KETONE
ENDOSULFAN I
ENOOSULFAH II
HEPTACHLOR
HEPTACHIOR EPOXIOE
METHOXYCHLOR (DMDT)

Units Median 0 / 0|

SAMPLING LOCATION: 01 12B

Max Min

SAHPUNC LOCATION: OT 12C SAMPLING LOCATION: OI-13A

Median D / 01 Median D / 0| Median 0 / 0|
ug/1 0.5 U
ug/l 0.5 U
ug/1 0.5 U
ug/1 5.2 U
ug/1 1.0 U
ug/1 1,8 U
ug/1 0,5 u
ug/1 1,0 U
ug/1 0,5 U
ug/1 0,5 U
ug/1 5,2 U

SAMPLING

Units Max

ug/1 0.6 U
ug/1 0.6 U
ug/1 0.6 U
ug/1 6,0 U
ug/1 1,2 U
ug/1 1.2 U
ug/1 0.6 U
ug/1 1.2 U
ug/1 0.6 U
ug/1 0.6 U
ug/1 6.B U

SAMPLING

Units Max

ug/1 0.1 U
ug/I 0.1 P
ug/1 0.1 U
ug/1 0.5 U
ug/I 0,1 P
ug/1 0.1 P
ug/1 0.1 u
ug/1 0.1 II
ug/1 0.1 U
ug/1 0.1 U
ug/1 0.5 U

SAMPLING

Units Max

ug/1 0.1, U
ug/1 0.1 II
ug/1 0.1 II
ug/1 0.5 U
ug/1 0.1 II
U9/1 0.1 »
ug/I 0.1JJ
ug/I 0.1 P
us/1 0.1 U
ug/1 0.1 U
uq/1 0.S II

0.1 U
0.1 P
0.1 U
0.5 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
B.I U
0.0 U

0.1 1> e/ si
0.1 U J/ 5|
0.1 U I/ 5|
0.S P 0/ S|
0.1 U 11 5[
0.1 U [!/ 5|
0.1 U 0/ 5|
0.1 U 0/'5|
0.1 U 0/5
0.1 P 0/5
0.S U 0/ 5|

LOCATION; 01-138

Min

0.1 U
0.1 U
0,1 P
0.5 U
0.1 U
0.1 P
0.1 U
0.1 P
0,1 P
0.1 P
0.0 U

LOCATION: 01

Min

0,1 U
0,1 P
0.1 U
0,5 U
0,1 P
0,1 P
0.1 U
0,1 U
0.1 U
0.1 U
0.5 U

LOCATION; 01
Min

0.1 U
0.1 U
0.1 U
0.5 U
0.1 U
0.1 U
0.1 U
0,1 P
0.1 U
0.1 II
0.5 U

Median I),/ 0

0,1 U 0/ 81
0.1 U 0/ 8|
0.1 U a/ 8|
0.5 U 0/ 8|
0.1 U 0/ B|
0.1 P 11 S|
0.1 P 0/ 8
0.1 U 0/8
0.1 U 0/8
0.1 P 0/ 8|
0.5 f 0/ 8|

158 '
i

0.1 U
0.1 U
0.1 U

, 0.6 U
0,1 U
0,1 U
0,1 U
0.1 U
0.1 U
0.1 U
0.6 U

SAMPLING

1 Max

0.1 U
I 0,1 U

0.1 U
0.5 P
0.1 P
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.5 U

SAMPLING

Median 1) / 0| Max

0.1 U 0/ 1\
0.1 U 0/ -11
0,1 U 0/4
0.5 U 0/4
0.1 U 0/ 4|
0.1 U 0/ 4|
0.1 P 0/ 4|
0.1 f 0/ 4|
0.1 U 0/4
0.1 U 0/4
0.5 U 0/ 4|

18A

0 1 P
0 1 P
0 1 U
0 5 P
0 1 P
0 U
0 U
0 U
0 U
0 U
0 5 P

SAMPLING

Median D / 01 Max

0.1 U 0/1
0.1 U 0/ 4|
0.1 U 0/ 4|
0,5 U 0 / 4 |
0.1 U 0/4
0.1 P 0/4
0.1 U 0/ 4|
0.1 U 0 / 4 |
0,1 U 0/ 4|
0.1 P 0/ <1|
0.5 P «/ 4|

0.1 P
0.1 P
0.1 P
0.5 P
0,1 U
0.1 P
0.1 U
0.1 U
0.1 U
0.1 II
0,5 P

0.0 U
0.0 U
0.0 U
8.5 U
0.1 U
0.1 II
0.0 U
0.1 U0.0 u0,0 P
0.0 U

0.1 U 0/ 6| 0.1 U
0.1 U 0/6
0.1 U 0/6
0,5 U 0/6
0.1 P 0/6
0.1. U 1/6
0.1 U 0/6
0.1 P 0/6
0,1 U 0/6
0.1 P 0/6

0.1 U
0.1 U
0.6 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

0.5 I/ 6| 0.6 U

LOCATION: OI-13C

Min

0.1 U
0.1 U
0.1 U
0.5 P
0.1 P
0.1 U
0.1 U
0.1 U
0,1 U
0.1 U
8.5 U

LOCATION: 01

Min

0.1 P
0.1 P
0.1 U
0.5 P
0,1 P
0.1 U
0.1 U
0.1 U
0.1 U
0,1 U
0.5 P

LOCATION: 01

Min

0.1 P
0.1 P
0.1 P
0.S P
0. II
0. P
0. U
0. U
0. U
0. U
0.1) P

0.0 U
0.0 U
0.0 U
0.5 U
0.1 U
0.1 U
0.0 U
0.1 U
0.0 U
0.0 f
0,0 U

SAMPLING LOCATION: OI-14C

Median D / 0|i Max

0.1 U 0/ 3| 0.1 P
0.1 U 0/3
0.1 U 0/3
0.5 U 0/3
0.1 U 0/3
0,1 P 0/3
0.1 U 0/3
0.1 P 0/3
0.1 1) 0/ 3
0^1 P 0/3

0.1 U
0.1 U
0.5 U
0.1 P
0.1 U
0.1 P
0.1 U
0.1 U
0.1 P

0.5 U 0/ 3| 0.5 U

ISA

Min

0.1 P
0,1 U
0.1 U
0.5 U
0.1 P
0.1 U
0.1 P
0,1 U
0.1 U
0.1 P
0.5 U

SAMPI INT. IOCATION: 01 1M

Median U / 0| Max

0.1 U 0/ 3
0.1 U 0/3
0..1 P 0/ 3
0,5 U 0/3
0,1 U 0/3
0:1 U 0/3
0.1 P 0/ 3

0.1 P
0.1 U
0.1 P
0,5 U
0,1 P
0,1 P
0.1 P

0.1 U 0/ 3| 0.1 P
0.1 P 0/3
0.1 P 0/3
0,5 U 0/3

ISO

0.1 P
0.1 U
0,5 P

Min

0.1 P
0.1 U
0.1 P
0.5 U
0.1 P
0,1 P
0.1 t>
0.1 P
0.1 P
0.1 U
0.5 P

SAMPLING LOCATION: OI-19A

Median D / 0| Max

0 1 U 0 /31 0.1 P
0 1 II 0/31 0.1 U
0 1 II 0/3
0 5 U 0/3
0 1 U 0/3
0 I U 0/3
0 1 P 0/3
0 1 P 0/3
0 1 P 0/3
0 I II 0/3

' 0.1 P
0.5 P
0.1 U

; 0.1 P
0.1 P
0.1 P
0.1 U
0.1 P

0 5 II 0/ l | 0.5 U

Min

0.1 P
0.1 U
0.1 P
0.5 P
0.1 U
0,1 P
0.1 P
0,1 P
0,1 U
0.1 P
0.5 II

0.1 U 0/ 6| 0.1 U 0.1 P 0.1 U 0/ 6!
0.1 U e/ 6 0.1 U 0.1 U 0.1 U «/ 6|
0.1 U 0/6 0.1 U 0.1 U 0.1 U 0/6
0.5 U 0/ 6| e.t (I 0.5 U 0.5 U 0/6
0.1 U 0/ 6| 0.2 U 0.1 U 0.1 U 0/ 61
0.1 P 0/ 6| 0.2 U 0.1 U 0.1 U 0/ 6|
0.1 U 0/6 0.1 U 0.1 U 0.1 U 0/6
0.1 U 0/6 0.2 U 0.1 U 0.1 U 0/6
0.1 P 0/6 0.5 U 0.1 U 0.1 U 0/6
0.1 U 0/ 6 0.1 U 0.1 U 0.1 U 0/ 6|
0.5 U 0/6 0.8 U 0.0 II 0.S U 0/ 6|

SAMPLING LOCATION: OI-1SA

Median D / 0| Max Min Median D / 0|

0.1 U 0/ 31 0.1 U 0.1 U 0.1 U 0/ 31
0.1 P 0/ 31 0.1 U 0.1 U 0.1 U 0/ 3|
0.1 f 0/ 31 0.1 U 0.1 U 0.1 f 0/3
0.5 U 0/3 0.5 U 0.5 U 0.5 P 0/3
0.1 U 0/3 0.1 P 0.1 P 0.1 U 0/3
0.1 U 0/ 31 0.1 P 0.1 P 0.1 U 0/3
0,1 U 0/ 31 0.1 U 0,1 U 0.1 U 0/3
0.1 P 0/31 0.1 U 8.1 U 0.1 U 0/3
0.1 P 0 / 3 J 0.1 U 0.1 U 8.1 P 0/3
0.1 U 0/ 31 0.1 U 0.1 U 0.1 P 0/ 31
0.5 P 0/31 0.5 P 0.5 P 0.5 U 0/ 3|

SAMPLING LOCATION: OI-I?B
Median P / 0| Max Min Median 0 / 0|

0.1 P 0/ 4| 0.1 P 0.1 P 0.1 U 0/4
0.1 P 0/ 4| 0.1 U 0.1 U 0.1 U 0/4
0.1 U 0/ 4| 0.1 U 0.1 U 0.1 P 0/ 4|
0.5 U 0/ 4| 0.5 P 0.5 P 0.5 U 91 4|
0.1 U 0/4 0.1 U 0.1 U 0.1 U 91 4]
0,1 P 0/4 04 P 0.1 P 0,1 U 0/ 4
0.1 P 0/4 0.1 U 0.1 U 0.1 P 0/ 4
0.1 U 0/4 0.1 U 0.1 U 0.1 U 0/4
0.1 P 0/4 0.1 U 0.1 U 0.1 U 0/4
0.1 U 0/4 0.1 P 0.1 P 0,1 U 0/4
0.5 U 0/4 0.5 U 0.5 U 0.5 U 0/4

SAMPLING LOCATION: OI-19B

Median D / 0| Max Min Median D / 0|

0.1 P 0/5 0.1 U 0.1 U 0.1 P 0/3
0.1 P 0/5 0.1 U 0.1 U 0.1 P 0/3
0.1 U 0/5 0.1 P 0.1 T» 0.1 U 0/3
0.5 P 0/5 0.5 U 0.5 U 0.5 U 0/3
0.1 P 0/ 5| 0.1 U 0.1 U 0.1 U 0/3
0.1 U 0/ 5| 0.1 P 0.1 P 0.1 U 0/3
0.1 U 0/ 5| 0.1 U 0.1 U 0.1 P 0/3
0.1 U 0/ 5| 0,1 U 0.1 U 0.1 U 0/3
0.1 P 0/5 0.1 U 0.1 U 0.1 U 0/3
0.1 P 0/5 0.1 U 0.1 U 0,1 P 0/ 3
0.5 U 0/ 5| 0.5 P 0,5 P 0.5 U 0/3



IABIE 6 19 (continued)
Summary of PI M 1C ID! S and PCBS in Croundwater

Oil l.lndnl] Sill-
NOUS: Calculations include "U" and "J" flagged data and duplicates

D - number of detected values
0 - number of observations
This table sunmarizes only those compounds that have been detected at least once.

SAMPLING LOCATION: 01 19C SAMPIINC LOCATION: 01 20A SAMPLING LOCATION: OI-2BB

Chemical

ALDRIN (IIIIDN)
BETA-BHC (B-BHC)
DEITA-BHC (C-BHC)
CHLOROANE (ALPHA-DILORDANE)
4,4'-OOT
ENDRINE KETONE
ENOOSULFAN I
ENDOSULFAN II
HEPTACHIOR
HEPTACW.OR EPOXIDE
METHOXYCHLOR (DMDT)

Chemical

AlORIH (HWN)
BETA-BHC (B-BHO
BELTA-8HC (C-BHC)
CHIORDANE (ALPHA-CHLORDANE)
4,4'-DOT
ENORINE KETONE
EHOOSULFAN I
ENOOSULFAN II
HEPTACHLOR
HEPTACHLOR EPOXIDE
METHOXYCHLOR (DMOT)

Chemical

ALDRIN (HIIDN)
BETA-BHC (B-BHC)
DEITA-BHC (C-BHC)
CHIORDANE (ALPHA-CHLORDANE)
4,4'-DOT
ENORIHE KETONE
ENOOSULFAN I
ENOOSULFAN II
HEPTACHLOR
HEPTACHLOR EPOXIDE
METHOXYCHLOR (DMDT)

Chemical

ALDRIN (HIPON)
BETA-BHC (B-BHC)
DELTA-BHC (C-BHC)
CHLORDANE (ALPHA CHLOROANE)
4,4'-OOT
ENORINE KETONE
ENOOSULFAN I
ENOOSULFAN II
HEPTACH1 OR
HEPTACIILOR EPOXIDE
METHOXYCHLOR (DMOT)

Units Median D / 0| Median D / 01 Median D / 0|

SAMPLING LOCATION: OI-21B

Max Min Median D / 0|

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/l
ug/1
ug/1
ug/1
ug/1

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

Units
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
uq/1

a.i u
a.i u
B.l P
B.S U
0.1 U
0.1 P
a.i u
0.1 U
0.1 U
0.1 U
a.s u

SAMPLING

Max

0.1 U
0.1 U
0.1 P
0.5 P
0.1 Pa.i u
0.1 U
0.1 U
0.1 p
0.1 Ua.s p

SAMPLING

Max

0.1 Pa.i ua.i u
B.S U
0.1 P
0.1 U
0.1 U0.1 p
B.I P0.1 p
0.5 U

SAMPLING

Max

0.1 P
0.1 U
0.1 U
0.5 U
0.1 II
0.1 U
0.1 U
0.1 U
0.1 P
0.1 U
0.5 U

0.1 U
0.1 U
8.1 P
0.S U
a.i u
B.I P
0.1 U
0.1 U
0.1 U
0.1 U
a.s u

0.1 P 0/ 3|
B.I U 0/ 3|
0.1 U 0/ 3|
0.5 P B/ 3|
0.1 P 0/ 3|
fl.l U 0/ 3|
0.1 U B/ 3|
0.1 U 0/ 3|
0.1 P 8/ 31
0.1 P 0/ 3|
8.5 P «/ 31

LOCATION: OI-22B

Min

0.1 U
0.1 U
0.1 P
0.5 P
0.1 P
0.1 U
0.1 U
0.1 U
0.1 P
0.1 U
0,5 P

LOCATION: 01

Min

fl.l Pa.i u
a.i u
B.5 U
0.1 p
B.I U
a.i u
B.I P
B.I Pfl.l p
0.5 U

LOCATION: 01

Min

0.1 Pa.i u
B.I U
B.S U
0.1 U
0.1 II
0.1 Ua.i u0.1 P
0.1 II
0.5 U

Median D / 0|

B.I P B/ 31
0.1 P B/ 3|
0.1 U B/ 3|
0.5 U 0/ 3|
0.1 U 0/ 31
fl.l U B/ 31
fl.l II B/ 3|
0.1 U B/ 31
0.1 U 0/ 3|
0.1 P 0/ 31
a, 5 U B/ 3|

26A

Median D / 0|

0.1 U 0/3|
0.1 P 0/ 3|
B.I P 0/ 3|
0.5 U fl/ 3|
fl.l II fl/ 3|
fl.l P fl/ 3|
0.1 U HI 3|
0.1 U 0/ 3|
0.1 U 0/ 3|
0.1 II 0/ 3|
0.5 U B/ 31

29B

Median D / 0|

0.1 U 0/ 3|
0.1 U 0/ 31
0.1 P 0/ 3|
0.5 P B/ 31
fl. II fl/ 1|
0. P 0/ i|
0. P B/ i|
0. P B/ l|
fl. U 0/ !|
0. P H/ 1|
0.5 U (V ij

0.1 II
0.1 U
0.1 P
0.5 U
0.1 U
0.1 U
0.1 P
0.1 P
0.1 P
B.I U
B.S P

SAMPLING

Max

B.I U
0.1 U
0.1 U
0.5 P
0.1 U
B.I U
0.1 P
0.1 P
0.1 P
0.1 U
0.5 P

SAMPLING

Max

0.1 U
8.1 P
a.: u
8.5 U
0.1 P
0.1 U
0.1 U

' B.I P
0.1 P
0.1 P
8.5 U

SAMPLING

Max

0.1 U
0.1 U
fl.l p
0.5 U
8.1 U
0.1 U
fl.l P
B.I P
0.1 P
0.1 U
0.5 P

0.1 P B/ 4|
0.1 P 0/ 41
0.1 U fl/ 41
B.S U fl/ 41
B.l U 8/ 41
8.1 U 0/ 41
8.1 U B/ 41
B.I U B/ 41
B.I U 8/ 41
B.I U B/ 4|
B.S U B/ 4|

LOCATION: OI-23B

Min

0.0 J
0.1 U
B.l U
0.5 P
0.1 U
0.1 U
0.1 P
0.1 P
0.1 P
fl.l U
9.5 P

Median D / 0|

B.I U 1/3|
B.I P fl/ 3|
B.I U B/ 31
B.S U B/ 31
B.I P B/ 31
B.I U B/ 31
8,1 U B/ 31
B.I U B/ 31'
8.1 U B/ 31
0.1 U 0/ 31
S.5 U B/ 3|

LOCATION: OI-26B

Min

0.1 U
0.1 P
0.1 U
0.5 U
0.1 P
0.1 U
0.1 U
0.1 P
0.1 P
0.1 P
0.5 U

LOCATION:

Min

Median D / 01

a.i p a/ 3|
8.1 U 8/ 3|a.i p a/ 31a.s u B/ 3|
8.1 U B/ 31
8.1 U fl/ 3|
0.1 P a/ 3|
B.I U B/ 3|
0.1 U 0/ 3|
0.1 U 0/ 3|
0.S U 0/3|

Median D / 0|

1

1

0.1
0.1 U
0.1 U
B.S U
B.I U
0.1 U
B.I U
fl.l Pa.i u
0.1 pa.s u

0.1 U
B.l U
0.1 U
0.5 Ua.i u
B.l U
a.i u0.1 p
a.i ua.i p
0.5 U

B.l P I/ 3| B.l U
B.l P 0/3
0.1 P 0/3

a.i u
B.l U

B.S U 0/ 3| B.S U
B.l P 0/3
0.1 p 0/3a.i u 0/3
B.l U 0/3

B.1U
8.1 P
8.1 U
B.l U

B.l f 91 3| B.l U
8.1 U 0/3 a.i p
8.5 U 0/ 3| 0.S U

SAMPLING LOCATION: OI-25A

Max

0.1 U
0.1 U
0.1 U
B.S P
0.1 U
8.1 U
8.1 Pa.i p
B.l U
8.1 P
S.5 P

Min

0.1 U
0.1 U
0.1 U
0.5 Pa.i ua.i u
0.1 pa.i p
0.1 U0.1 p
3.5 P

0.1 U
0.1 U
0.1 U
0.5 U
0.1 U
0.1 P
0.1 U
0.1 U
0.1 U
0.1 P
0.S U

0.1 P 0/ 3|
0.1 U 0/ 3|
0.1 P 0/ 3|
0.5 P 0/ 3|
0.1 U 0/ 3|
0.1 U B/ 3|
0.1 P 0/ 3|
B.l U 0/ 3|
0.1 P 0/ 3|0.1 u a/ 3|
0.5 U 0/ 3|

SAMPLING LOCATION: OI-25B

Median D / 0| Max

0.1 P 91 31 0.1 Ua.i u 0/3
8.1 U 0/3a.s u 0/3

8.1 U
0.1 U
0.5 Pa.i p a/ 3| a.i ua.i u 0/3 0.1 U0.1 u a/ si a.i u

0.1 U 0/3 0.1 U0.1 p a/ 3| 0.1 u
0.1 U 0/3 0.1 U
3.5 u Si 3| B.3 F

SAMPLING LOCATION: 01 27A

Max

a.i u
a.i u
8.1 U
8.5 P
8.1 U
B.l P
8.1 U
8.1 U
B.l U
fl.l U
8.5 U

Max

Min

0.1 Ua.i u
B.l U
B.S P
B.l U
0.1 P
0:1 u
0.1 U
0.1 U
0.1 U
B.S U

Min

Min

0.1 U
0.1 U
0.1 U
0.5 P
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
B.S F

Median D / 0|

0.1 U 0/ 3|
0.1 P 0/ 3|
0.1 U 0/ 3|
0.5 U 0/ 3|
0.1 U 0/ 3|
0.1 U 0/ 3|
0. P 0/ 3|
0. P 0/ 3|
0. U 0/ 3|
0. U 0/ 3|
B. U B/ 3

SAMPLING LOCATION: OI-28B

Median D / 0| Max

a.i u 0/ 4| 0.1 p
B.'l P 0/4 0.1 U
0.1 p 0/ 4| a.i p
B.S U 0/4
B.l U 0/4
8.1 U 0/4
B.l P 0/4
8.1 U 0/4

0.5 U
0.1 U
0.1 U
0.1 U
0.1 U

B.l U 0/41 8.1 P
B.l U 0/4 0.1 U
B.S U a/ 4| B.S U

Median D / 0| Max

Min

0.0 1
0.1 U
0.1 P
0.5 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 P
0.1 U
0.5 U

Min

Median 0 / 0|

0.1 U 1/3|
0.1 U 0/ 3|
0.1U a/ 3|
0.5 U 0/ 3|
0.1 P 0/ 3|
0.1 P 0/ 3|
0.1 P 0/ 3|
0.1 P 0/ 3|
0.1 U 8/ 3|
0.1 U 0/ 3|
B.S U 0/ 3|

Median D / 0|



TABLE 6-20
Surcmary of TENTATIVELY IDENTIFIED COMPOUNDS in Groundwater

Oil landfill Site
NOTES: Calculations include "U" and "T flagged data and duplicates

0 - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

SAMPLING LOCATION: 2897A SAMPLING LOCATION: CDD-13 SAMPLING LOCATION: COO-17 SAMPLING LOCATION: DS-01

Chemical Units

1,1-DIMETHYL HYDRAZINE ug/1
1,1-METHYLETHYL BENZENE ug/1
1,3,5-TRIOXANE ug/1
1,3-DIOXOUNE-2METHANOL, 2,4-DWETHYL ug/1
1.3-OXATHIOLANE ug/1
1.4-DIMETHYLBENZENE ug/1
15-TETRACOSENOIC ACID, METHYL ESTER ug/1
l-PHENYL-ETHANONE ug/1
2,2-DIMETHYLPROPANE ug/1
2(3H)-BENZOTHIAZOLONE ug/1
2.S-DIETHYLTETRAHYDRO FURAN ug/1
2,6,30,15-TETRAMETHYl HEPTADECANE ug/1
2-CYCLOHEN-l-ONE ug/1
2-ETHYL-l-HEXANOL ug/1
2-ETHYL HEXANOIC ACID ug/1
2H-PYRAN-2-CARBOXYL1C ACID,5 ug/1
2-METHYUWANOIC ACID ug/1
2-PHENOXY ETHANOL ug/1
2-P£NTANONE,4,4-DIMETHYL ug/1
4,4'-Cl-METHYLETHYlIOENE) BIS PHENOL ug/1
4~HYDROXY-4-METHYL-2-PENTANONE ug/1
4,4'-BUTYLIDENE BIS[2-1,1-DIMETHY1ETHYL) ug/1
4,4-DIMETHYl-2-PENTANONE ug/1
6-OODECANONE ug/1
9-OCTADECANOIC ACID ug/1
AMIDE ug/1
BENZENE,(1-METHYLETHENYL)- ug/1
BICYCLO-2,2,l-BEPTAN-2-ONE,l, ug/1
BICYCLO(4,1,0)HEPTANE,7,7-DICHLORO ug/1
BUTYUTEO HYDROXYTOLUENE ug/1
BENZENESULFONAMIOE, 4,4,4-TRIM ug/1
BENZENESULFAMIDE ug/1
BENZENESULFONAHIDE, N-BUTYL-4 ug/1
BENZENESULFONAMIDE,N,N,4-TRItl| ug/1
BUTAHOIC ACID, 3-METHYL-BUTYL ug/1
C10H18 HYDROCARBON ug/1
CWH12 HYDROCARBON ug/1
CWH14 HYDROCARBON ug/1
C3-BENZENE ug/1
Ct-BENZENE ug/1
C6H12 HYDROCARBON ug/1
C6H14 HYDROaRBOM ug/1
C7HM HYDROCARBON ug/1
C7H140 HYDROCARBON ug/1
C7H5NS ug/1
C8H16 HYDROCARBON ug/1
C9H18 HYDROCARBON ug/1
C9H16 HYDROCARBON ug/1
C9H12 HYDROCARBON ug/1
C9-PHENOL ISOMER ug/1
CAPROLACTAM ug/1
CYCLOHEXANECARBOXYLIC ACID ug/1
CYCLOHEXANOL ug/1
CYCLOPENTANE,METHYL ug/1
CYCLOTETRASILOXANE, OCTAMETHYL ug/1
ALPHA, ALPHA DIMETHYL BENZENEMETHANOL ug/1
DICHLOROBENZOIC ACID ug/1
DECANOIC ACID ug/1
1,2-DIETHOXYETHANE ug/1
DIETHYL ETWER ug/1
OODECANOIC ACID ug/1
ETHANE,I,r-OXYBIX 2 ETIIOXY uq/J
ETHANONE.l-PWENYL ug/1
ETHYL HEXANOl ug/1
ETHYL METHYL BENZENE ug/1
ETMANONE, (PHENYIENE) BIS ug/1
HEXANIOCACID,2 ETHYL ug/1
HEXAHYDRO 2H AZfPIN 2 ONE ug/1

Median D / 0|

3.0 K 3.0 K
2.0 K 2.0 K
2.0 K Ii0 K

Median D / 0|

151.0 K 1/1

55.0 K 31.0 K 43.0 K 2/2
60.0 K 10.0 K 35,0 K 2/ 2J

I

10.0 K 7.B K 8.5 K 2/2

42.5 K 2/2

34.0 K 32.0 K 33.0 K 2/ 2|

I
3.0 K 3.0 K 3.0 K 2/ 2|

3.0 K 2/2
2.0 K 2/2
1.5 K 2/2

2.0 K 2/ 2|

Median D / 01 Median D / 0|

I

8.0 K VI

1.0 K
3.0 K

1.0 K
3.0 K

1.0 K 1/1
3.B K 1/1



TABLE 6 20
Suimiary of TENTATIVFIY IDENTIFIED COMPOUNDS in Groundwater

Oil landfill Siti-
NOTES: Calculations include •IT and "J" flagged data and duplicates

D * nunfcer of detected values
0 ~ number of observations
This table summarizes only those compounds that have been detected at least once.

Chemical Units

1,1 DIMETHYL HYORAZINE ug/1
1,1-METHYLETHYL BENZENE ug/1
1,3,5-TRIOXANE ug/1
1,3 DIOXOLANE 2METHANOL, 2.4 DIMETHYL ug/1
1.3 OXATHIOLANE ug/1
1.4 OIMETHYIBENZEN6 ug/1
15-TETRACOSENOIC ACID, METHYL ESTER ug/1
I PHENYl-ETKANONE ug/1
2,2-DIMETHYLPROPANE ug/1
2{3H)-BENZOTHIAZOLONE ug/1
2,5 DIETOYLTETRAHYDRO FURAN ug/1
2,6,lfl,15-TETRAMETHYL IIEPTADECANE ug/1
2 CYCLOHEN-1 ONE ug/1
2 ETHYL-1-HEXANOL ug/1
2 ETHYL HEXANOIC ACID ug/1
2H PYRAN 2 CARBOXYLIC ACID,5 ug/1
2-WETHYLPROPANOIC ACID ug/1
2 PHENOXY ETHANOL ug/1
2 PENTANONE,4,4-DIMETHYL ug/1
4,4'-(l-METHYLETHYLIDENE) BIS PHENOL ug/1
4-HYDROXY-4-METHYL-2 -PENTANONE ug/1
4,4'-BUTYLIOENE BIS[2-1,1 DIMETHYLETHYL) ug/1
4,4-D1METHYL- 2 PENTANONE ug/1
6-DODECANONE ug/1
9 OCTAOECANOIC ACID ug/1
AMlDt U5/1
BENZENE,(1 HETHYLETICNYL) ug/1
BICYCLO 2,2,l-BEPTAN-2-ONE,l, ug/1
BICYaO(4,l,0)HEPTANE,7,7 DICHLORO ug/1
BUTYLATED HYDROXYTOtUENE ug/1
BENZENESULFONAMIDE. 4,4,4-TRIM ug/1
BENZENESU.FAMIDE ug/1
BENZENESUIFONAMIDE, N-BUTYL-4 ug/1
BENZENESULFONAMIDE,H,N,4 TRIM ug/1
BUTANOIC ACID, 3-METHYL BUTYL ug/1
C10H18 HYDROCARBON ug/1
C10H12 HYDROCARBON ug/1
C1BH14 HYDROCARBON ug/1
C3 BENZENE ug/1
C4 BENZENE ug/1
C6H12 HYDROCARBON ug/1
C6H14 HYDROCARBON ug/1
C7H14 HYDROCARBON ug/1
C7H140 HYDROCARBON ug/1
C7HSNS ug/1
C8H16 HYDROCARBON ug/1
C9II1I HYDROCARBON ug/1
C9H16 HYDROCARBON ug/1
C9H12 HYDROCARBON ug/1
C9 PHENOL ISOMER uq/1
CAPROLACTAM uq/1
CYCIOHEXANECARBOXYLIC ACID uq/1
CYCLOHEXANOL uq/1
CYCLOPENTANE,METHYL uq/1
CYCLOTFrRASILOXANE.OCTAMETMYL uq/1
ALPHA, ALPHA D1METHYI BFN7FNEMFTHANOI. ug/1
OICHl.OROnENZOIC ACID uq/1
OF.CANOIC ACID uq/1
1,2 DIETHOXYETHANE uq/1
DIETHYL ETHER uq/1
nODECANOIC ACID uq/1
ETHANE,1,1' OXYBIX 2 FTMIWY uq/1
E1HANONE.1 PHFNYI ug/1
ETHYL HEXANOl ug/1
E1IIYL MEIHYL BF.N2ENC uq/1
F.INANONE, (PHENYLFNF) BIS uq/1
HEXANIOCACID,2 FtHYl uq/1
HEXAHYDRO 211 A7FPIN 2 ONF uq/1

SAMPLING LOCATION: 2897A SAMPLING IOCATION: COO-11 SAMPLING LOCATION: COD-17 SAMPLING LOCATION: DS-fll

Max Min Mpdian D / 01 Max Min Median D / 0| Max Min Median 0 / 0| Max Min Median D / 0|

151.0 K 1/1

55.0 K
60.0 K

31.0 K
10.0 K

43.0 K 2/2
35.0 K 2/2

3.0 K

3.0 K
2.0 K
2.0 K

32.0 K

3.0 K

3.0 K
2.0 K
1.0 K

8.5 K 2/2

42.5 K 2/2

33.0 K 2/2

3.0 K 2/2

3.0 K 2/2
2.0 K 2/2
1.5 K 2/2

2.0 K 2/2

8.0 K 1/1

1.0 K
3.0 K

1.0 K
3.0 K

1.0 K 1/1
3.0 K 1/1



TAB1E 6 20 (continued)
Summary of TENTATIVELY IDENTIFIED COMPOUNDS in Groundwater

Oil landfill Sile
NOTES: Calculations Include "U" and ")• flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

SAMPLING LOCATION: 289/A SAMPLING LOCATION: CDO 13 SAMPLING IOCATION: COD-17 SAMPLING LOCATION: DS-01

Chemical Units
HEXAOECANOIC ACID ug/1
NEXAHOIC ACID ug/1.
MEXAHE (N-HEXANE) ug/1
METHYl CVaOPENTANE ug/1
METHYL(METHYLETHYLIuENE)-CYCLOHEXANE ug/1
METHYL PROPYL BENZENE ug/1
N.N-DIMETHYLMEIWN AMINE ug/1
NONAKOIC ACID ug/1
NONYIPHENQL ug/1
oaANOIC ACID ug/1
OaADECANOIC ACID ug/1
OXIRANiE,2,2'-OXYHS»IE ug/1
PHENOL, 2-(2H-B£NZOTRIZOL-2-YL)-1 METHYL ug/1
PHENOL,4,4-C1-METHYLETHYLIOE ug/1
POLY-ETHER ug/1
PALMITIC ACID ug/1
PALMITOLEIC ACID uj/1
SULFUR (SB) ug/1
SATURATED ALIPHATIC HYDROCARBON ug/1
MOIECUIAR SULFUR ug/1
TETRAOECANOIC ACID ug/1
TRIETHYL SILANE ug/1
TH108IS METHANE ug/1
1,2,4-TRIMeTHYl BENZENE ug/1
TETRAMETHYLUHEA ug/1
UNKNOm AROMATIC HYDROCARBON ug/1
UNKIWWI ALKANE ug/1
TOTAL UNKNOWN BNA TIC ug/1
UWKNOtm FREON TIC ug/1
TOTAL UNKNOWN BNA HYDROCARBONS ug/1
UNKNOWN VOA TIC ug/1
X.Y-DIMETHYL BENZENE ug/1
X-ETNYL-Y-METHYL BENZENE ug/1
X,Y,Z-TRICHLORO-1-PROPENE ug/1

Max

5.0 U

Min edian D /

5.0 U 0/2

13.0 K 1/1

31 Max Min Median 0 /

5.0 U 5.0 U 5.0 U 0/2

.

•
-

'.

.

990.0 K 780.0 K 885.0 K 2/2

360.0 K 250.0 K 305.0 K 2/2
7.0 K 6. B K 6.5 K 2/2

)| Max Min Median D / 0| Max

5.0 U 5.0 U 5.0 U 0/ 11 5.0 U

•'

30.0 K i 30.0 K 30.0 K V 11
3.0 K

Min Median D / 01

5.0 U 5.0 U 0/ II

3.0 K 1/1



TABIE 6 20 (continued)
Swmary of TENTATIVflY IDFNT1FJEO COMPOUNDS in Groundwater

Oil landfill Site
NOTES: Calculations include "U" and "J" flagged data and duplicates

D - number of detected values
0 - number of observations
This table sunrnarizes only those compounds that have been detected at least once.

SAMPLING IOCATION: 01 01A SAMPLING LOCATION: OI-01C SAMPLING [OCATION: 01-02 SAMPLING LOCATION: OI-B3

Chemical

1,1-DIMETHYl HYDRAZINE
1,1-HETHYLETHYL BENZENE
1,3,5-TRIOXANE
1.3-DIOXOLANE-2METHANOL, 2,4 DIMETHYL
1.3-OXATHIOLANE
1.4-DIMETHYlBENZENE
15-TETRACOSENOIC ACID, METHYL ESTER
1-PHENYL-ETHANOWE
2,2-DIMETHYLPROPANE
2(3H)-B£NZOTHIAZOLONE
2,5-DIETHYLTETRAHYDRO FIIRAN
2,6,10,15-TETRAMETHYL H'EPTADECANE
2-CYCLOHEN 1-ONE
2-ETHYL 1 MEXANOl
2-ETHYL HEXANOIC ACID
2H-PYRAN-2-CARBOXYUC ACID,5
2-METHYLPROPANOIC ACID
2-PHENOXY ETHANOt.
2-PENTAMONE,4,4-DIMETHYL
4,4'-(l-METHYlETHYLIDENE) BIS PHENOL
4-HYDROXY-4- METHYL-2-PENIANONE
4,4'-8uTYHDENE BIS[2-1.1 OIMETHYLETIIYL)
4.4-DIMETHYI-2- PENTANONE
6-DODECANONE
9-OCTADECANOIC ACID
AMIDE
BENZENE, (1-METHYlETHENYL) -
BICYCLO-2,2,1-H£PTAN 2-ONE.l,
BICYCLO<4,1,0)HEPTANE, 7,7-DICHLORO
SWrVLATEB nVBROXVTCUJEriE
BENZENESULFONAMIDE, 4,4,4 TRIM
8ENZENESULFAMIDE
BENZENESULFONAMIDE, N-BUTYL 4
BENZENESUtFONAMIOE, N, N, 4 -TRIM
BUTANOIC ACID, 3-METHYL-BUTYL
C1SH18 HYDROCARBON
C10H12 HYDROCARBON
CMH14 HYDROCARBON
C3-BENZENE
C4-BENZENE
C6II12 HYDROCARBON
C6II14 HYDROCARBON
C7H14 HYDROCARBON
C7H140 HYDROCARBON
C7H5NS
CBHI6 HYDROCARBON
C9H18 HYDROCARBON
C9H16 HYDROCARBON
C9H12 HYDROCARBON
C9-PHENOL ISOHER
CAPROIACTAM
CVCLOfiEXANECARBOXYLIC ACID
CYCLOHEXANOL
CYCLOPENTANE,METHYL
CYCLOTETRASIIOXANE, OCTAMETHYl
ALPHA, ALPHA-DIMETHYL BENZENEMEFIIANOL
DICHLOROBENZOIC ACID
DECANOIC ACID
1,2-DIETHOXYETHANE
DIETHYL ETHER
DOOECANOIC ACID
ETHANE,1,1'-OXYBIX 2 ETHOXY
ETHANONE.l-PHENYL
ETHYL KEXANOL
ETHYL METHYL BENZENE
ETNANONE, (PHENYLENE) BIS
IIEXANIOCACID,2^ETKYL
KEXAHYDRO 211 AZEPIN 2 ONE

Median D / 01 Median D / 01 Median D / 0| Median D / 0|

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
us/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
us/1
ug/i
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
us/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/I
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

17. B T 17.0 T 17.0 T I/ 1

7.0 K 7.0 K 7.0 K 1/1

6B.0 T 60.0 T 60.0 T 1/1

50.0 K 50.0 K 58.0 K 1/1

20.0 T 20.0 T 20.0 T 1/1

280. 0 T 280.0 T 280. B T 1/1

20.B K 2B.0 K 2B.0 K 1/1
8.0 K 8.B K 8.0 K 1/1

60.0 T 30.0 T 45.0 T 2/2

38.0 T 30.0 T 30.0 T I/ 1

20.B K 20.0 K 2B.B K 1/1

9.0 T 9.B T 9.0 T 1/1

20.0 K 20.0 K 20. B K 1/1

'

10.0 K 10.0 K 10.0 K I/ 1

12B.0 T 120.0 T

2B.0 T 20.0 T

100.B T 10B.B T

100.0 T 100.0 T

100.0 T 10B.0 T
2B.0 T 20.0 T

1B.0 T IB.fl T

SB.0 K S0.0 K

9B.0 T 90.0 T

300.0 T 300.0 T

100.0 T 100.0 T

120.0 T VI

20.B T VI

10B.8 T VI

100.B T VI

100.0 T 1/1
2B.0 T 1/1

10.B T 1/1

50.0 K 1/1

30.B T 1/1

300.0 T VI

10B.0 T V 11



Chemical Units

HBtADECAHOIC ACID ug/1
IIEXAHOIC ACID ug/1
HEXAN6 (N-HEXAME) ug/1
MEfllYL CYCLOPEHTANE ug/1
NtTHYl CMETHYLETHYUDENE) CYCLOFIEXANE ug/1
METHYL PROPYL BEMZFNE ug/1
N,N-DIMETHYLMETIIAN AMTNE ug/1
NONAN01C ACID ug/1
HOMYIPHENOL ug/1
OCTAHOIC ACID ug/1
OCTAOECAMOIC ACID ug/1
OXIRANE,2,2f-OXYBISlME ug/1
PHEHQL. 2-(2H-BENZOTRIZOL-2-YL)-4-METHYL ug/1
PHENOl,4,4-(1-METHYLETHYLIDE ug/1
POLY-ETHER ug/1
PALMITIC ACID ug/1
PALMITOIEIC ACID ug/1
SULFUR (S8) ug/1
SATURATED ALIPHATIC HYDROCARBON ug/1
MOLECULAR SUtFUR ug/1
TETRADECANOIC ACID ug/1
TRIETHYL SILAMS ug/1
THIOSIS METHANE ug/1
1,2,4-TRIMETHYL BENZENE ug/1
TETRAHETHYlimEA ug/1

1 UNKNOWH AROMATIC HYDROCARBON ug/1
' UHKNtWH ALKANE ug/1

TOTAL UMKKOWM BNA TIC ug/1
UNKNOWN FREON TIC ug/1
TOTAL UNKNOWN BNA HYDROCARBONS ug/1
UNKNOWN VOA TIC ug/1
X,Y-DIMETHYl BENZENE ug/1
X-ETHYL-Y-METHYL BENZENE ug/1
X,Y,Z TRIOILORO 1 PROPfNE ug/1

TABLE 6-20 (continued)
Sunwary of TENTATIVELY IDENTIFIED COMPOUNDS in Croundnarer

OH Landfill Sire

SAMPLING LOCATION: or 01A SAMPLING LOCATION; 01 01C

Mi-dian D / 01

107.0 K

1.0 K

I

10.0 K 58.5 K 2/2

1,0 K J.0 K 1/1

I

Max

1B.0 K

.251.0 K

1.0 K

Min

IB.H K

J6.0 K

NOTES: Calculations include "U" and "J" flagged data and duplicates
D - number of detected values

This table sunmarizes only those confounds that have been detected at least once

SAMPLING IOCATION: 01 02 SAMPLING LOCATION: 01-03

Median D / 0| Max Min Median D / 0| Max Min Median 0 / 0 1

1S.0 K M 1

10.0 K 1/1

10.0 T 10.0 T 10.0 T 1/1
5.0 T 5.0 T 5.0 T 1/1

400.0 T 90.0 K 245.0 T 2/2

I 2000.0 K 110.0 K 300.0 T 6/6
16.B K I/ 1|

251.0 K 1/1

1.0 K VI

16.0 K 16.0 K 16.0 K 1/1

4.1 K 3.0 K 3.5 K 2/2

lfl.0 T lfl.0 T 18.8 T 1/H
lfl.0 T 1B.0 T 10.0 T I/ 1|

100.0 T 100.0 T 100.0 T 1/1
5,8 T 5.8 T 5.8 T 1/1

18.0 T 10.0 T 18.8 T 1/1
20.0 T 20.0 T 20.0 T 1/1

1
50.0 T 58.0 T 50.8 T I/ ll

1B.0 T 18.0 T 18.0 T VI

.



TABLE 6-20 (continued)
Summary of TENTATIVELY IDENTIFIED COMPOUNDS In Groundwater

Oil Landfill Site
NOTES: Calculations include "IT and "J" flagged data and duplicates

D * number of detected values
0 - number of observations
This table suntnarizes only those cotnpounds that have been detected at least once.

Chemical

1,1-DlMETHYL HYDRAZINE
1.1-METHYLETHYL BENZENE
1,3,5-TRIOXANE
1.3-DIOXOLANE-2METKANOL, 2,4 DIMETHYL
1.3-OXATHIOLANE
1.4-OIMETHYLBENZENE
15-TETRACOSENOIC ACID, METHYL ESTER
1-PHENYL-ETHANONE
2,2-DIMETHYLPROPANE
2(3H)-BENZOTHIAZOLONE
2,5-DIETHYLTETRAHYDRO FURAN
2,6,10,15-TETRAHETHYL HEPTADECANE
2-CYCLOHEN-l-OME
2-ETHYL-l-HEXANOL
2-ETHYL HEXANOIC ACID
2H-PYRAN-2-CARBOXYLIC ACID,5
2-METHYLPROPANOIC ACID
2-PHENOXY ETHANOL
2 PENTANONE,4,4-DIMETHYL
4,4'-(l-METHYLETHYLIDENE) BIS PHENOL
4-HYDROXY-4-METHYL-2-PENTANONE
4,41-BUTYUDENE BISI2 1,1-DIMETHYLETHYL)
4.4-DIMETHYL-2 PENTANONE
6-DODECANONE
9-OCTAOECANOIC ACID
AMIDE

BICYCLO-2,2,l-HEPTAN-2-ONE,l,
BICmO(4,l,B)HEPTANE,7,7-DICHLORO
BUTYLATED HYDROXYTOLUENE
BENZENESULFONANIDE, 4,4,4-TRIH
BEN2ENESULFAMIDE
BENZENESULFONAHIOE, N-BUTYL-4
BENZEffESULFONAMIOE,N,N,4-TRIM
BUTANOIC ACID, 3-METHYL-BUTYL
C10H18 HYDROCARBON
C10H12 HYDROCARBON
C10H14 HYDROCARBON
C3-BENZENE
C4-BENZENE
C6H12 HYDROCARBON
C6II14 HYDROCARBON
C7H14 HYDROCARBON
C7H140 HYDROCARBON
C7H5N5
C8II16 HYDROCARBON
C9H18 HYDROCARBON
C9II16 HYDROCARBON
C9II12 HYDROCARBON
C9-PHENOL ISOMER
CAPROLACTAM
CYCLOHEXANECARBOXYLIC ACID
CYCLOHEXANOL
CYCLOPENTANE, METHYL
CYCLOTETRASILOXANE, OCTAMETHYL
ALPHA, ALPHA-DIMETHYL BEN7.ENFMETIIANOL
DICHLOROBENZOIC ACID
DECANOIC ACID
1,2-DIETHOXYETHANE
OIETHYL ETHER
DOOECANOIC ACID
ETHANE, 1,1'-OXYBIX 2 FTIIOXY
ETKANONE.l-PHENYL
ETHYL HEXANOL
ETHYL METHYL BENZENE
ETNANONE, (PHENYLENE) BIS
I1EXANIOCACID,2 ETHYL
IIFXAHYDRO 2H A7EPIN 2 ONf

SAMPLING LOCATION: 01 04 SAMPLING LOCATION: 01-05 SAMPLING LOCATION: 01-06 SAMPLING LOCATION: OI-07C

Max Min Median D / 0| Max Min Median D / 01 Max Min Median D / 0| Max Min Median D / 0|

I
I

40.0 K 45.0 K 2/2

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1

1564.0 T

30.0 T

3.0 K

40.0 K

450.0 T

792.0 T
40.0 K

1.0 K

144.0 T

10.0 T
752.0 T

30.0 K
810.0 T

1044.0 T
3084.0 T

2.0 K
2.0 K

13.0 K
7.0 K

2.0 K
60.0 T

10.0 K

10.0 T

142.0 T

100.0 K

14.0 K

66.0 T

11.0 K

812.0 T

30.0 T

3.0 K

40.0 K

424.0 T

372.0 T
4.0 T

1.0 K

144.0 T

10.0 T
752.0 T

30.0 K
528.0 T
30.0 K

2256.0 T

2.0 K
2.0 K

13.0 K
7.0 K

2.0 K
9.0 K

10.0 K

10.0 T

142.0 T

100.0 K

14.0 K

66.0 T

4.5 K

1188.0 T

30.0 T

3.0 K

40.0 K

437.0 T

582.0 T
12.0 K

1.0 K

144.0 T

10.0 T
7S2.0 T
30.0 K

669.0 T
537.0 T

2670.0 T

2.0 K
2.0 K

13.0 K
7.0 K

2.0 K
45.0 r

10.0 K

10.0 T

142.0 F

100.0 K

14.0 K

66. f! T

7.R K

2/ 2

2/ 2

I/ 1

I/ 1

2/ 2

2/ 2
I/ 4

2/ 2

I/ 1

2/ 2
I/ 1
I/ 1
2/ 21
2/ 21
2/ 2!

I/ 11
I/ 11
2/ 2!
2/ 21

V 11
V 31

1

I/ 11

1
1

V 111
I/ 1!

1
l/ H

!
I/ 11

1
1

i/ 11
1
1

?/ l [
1
1
1

6.0 T 6.0 T 6.0 T 1/1

4.0 T 1/1

lfl.0 T
10.0 T

8.0 T

10.0 T
10.0 T
8.0 T

60.0 T 1/1

10.0 T 1/1
10.0 T 1/1
8.0 T 1/1

0.4 K 1/1

9.0 T 2/2

10.0 K 2/2

10.0 K 2/2

300.0 T
20.0 1

300.0 T
20.0 T

2.0 K 1/1

0.0 T 1/1

3B0.0 T I/ 1
20.0 T 1/1

24.0 K ]/ 1

150.0 K 1/1

6.0 K I/ 1|

2.0 K 1/1



TABLE 6 20 (continued)
Suimary of TENTATIVELY IDENTIFIED COMPOUNDS in Groundwater

Oil Undfill Site
NOTES! Calculations include "U" and ")• flagged data and duplicates

D - number of detected values
0 ~ number of observations
This table summarizes only those compounds that have been detected at least once.

SAMPLING LOCATION: 01-04 SAMPLING LOCATION: 01 05 SAMPLING-IOCAriON: 01 06

Chemical
KEXAOECANOIC ACID
HEXANOIC ACID
HEXANE (N-HEXANE)
METHYL CYCLOPENTANE
METHYL(METHYLETHYLIOENE) CYCLOHEXANE
METHYL PROPYL BENZENE
N,N DIMETHYLMETMAN AMINE
NONANOIC ACID
NONYLPHENOL
OCTANOIC ACID
OCTAOECAMOIC ACID
OXIRANE ,2 ,2 ' -OXY8ISIME
PHENOL, 2-C2H-8ENZOTRIZOL-2-YL) 4- METHYL
PMENOL,4,4-U-METHYLETHYLID£
POLY-ETHER
PALMITIC ACID
PALMITOLEIC ACID
SULFUR (S8)
SATURATED ALIPHATIC HYDROCARBON
MOLECULAR SULFUR
TETRADECANOIC ACID
TRIETHYL SILANE
THIOBIS METHANE
1,2,4-TRIMETKYL BENZENE
TETRAMETHYLUREA
UNKNOWN AROMATIC HYDROCARBON
UNKNOWN ALKANE
TOTAL UNKNOWN 8NA TIC
UNKNOm FREON TIC
TOTAL UNKNOWN BNA HYDROCARBONS
UNKNOWN VOA TIC
X.Y-DIMETHYL BENZENE
X-ETHYL-Y-METHYL BENZENE
X.Y.Z-TRICHLORO 1-PROPENE

Units

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
us/1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/1
ug/l

Max
60.0 K

2.0 K

30.0 K
4196.0 T

12.0 T
30.0 T
20.0 K
20.8 T

200.0 T
8.0 K

80.0 T
1.0 K

1300.0 K

2:0.0 K

20.0 K
20.0 K

Min

20.0 K

2.0 K

20.0 K
3306.0 T

12.0 T
30.0 T
10.0 T
20.0 T

200.0 T
9.0 K

8.0 K
1.0 K

150.0 K

50.0 K

20,0 K
20.0 K

Median

50.0 K

2.0 K

25.0 K
3751.0 T

1210 T
30.0 T
10.0 T
20,0 T

200.0 T
8.0 K

20.0 K
1.0 K

725i0 K

100.0 K

20,0 K
20,0 K

D / 0| Max' Min Median D / 01 Max Min Median D / 0|

3/ 3| 9.0 K 9.0 K 9.0 K I/ 1

I/ 1

2/ 2
2/,2

20.0 T 5.0 T 12.5 T 2/2 40.0 T 40.0 T 40.0 T I/ 1!
'

'

i

'
ly-n
2/ 2
3/ 3
I/ 2

1/1
I/ 1

3/ 3
2/ 2

2/ 2

3/ 3

V 1
V 1

16.0 K 18.0 K 18.0 K 1/1

18.0 K 1.0 K 2.0 K 3/3

6.0 K 6.0 K 6.0 K I/ 1

27.0 K 27.0 K 27.0 K 1/1

82.0 K 10.0 K 38.0 K 4/4

28.0 K 21.0 K 28.0 K 1/1
5.0 K 0.2 K 2.0 K S/ 5

10.0 K 10.0 K 10.0 K 1/1

SAMPLING LOCATION: OI-07C

Max Min Median

2/ 21



TABLE 6-20 (continued)
Sumnary of TENTATIVELY IDENTIFIED COMPOUNDS in Groundwater

OH landfill Site
NOTES: Calculations include *U" and "J" flagged data and duplicates

D - number of detected values
0 - nuittoer of observations
This table summarizes only those compounds that have been detected at least once.

Chemical Units

1,1-DIMETHYL HYDRAZIHE ug/1
1,1 METHYLETHYL BENZENE ug/1
1,3,5-TRIOXANE ug/1
1,3-DIOXOLANE-2METHANOL, 2,A-DIMETHYL ug/1
1.3-OXATHIOLANE ug/1
1.4-DIMETHYLBENZENE ug/1
15-TETRACOSENOIC ACID, METHYL ESTFR ug/1
1-PHENYL-ETI1ANONE ug/1
2,2-DIMETHYLPROPANE ug/1
2(3H)-BENZOTBIAZOLONE ug/1
2,5-DIETHYLTETRAHYDRO FURAN ug/1
2,6,W,15--TETRAMETHYL HEI'TADECANE ug/1
2-CYCLQHEN-l-OHE ug/1
2-ETHYL-l-HEXANOL ug/1
2-ETHYL HEXANOIC ACID ug/1
2H-PYRAN-2-CARBOXYLIC ACID, 5 ug/1
2-METHYLPROPANOIC ACID ug/1
2-PHENOXY ETKANOL ug/1
2-PENTANONE,4,4-DIMETHYL ug/1
4,«'-U-METHYlETHYLIDENE) BIS PHENOL ug/1
4-HYDROXY-4-METHYL-2-PENTANONE ug/1
4,4'-BUTYLIDENE BIS[2-1,1-DIMETHYLFTHYL) ug/1
4.4-DIMETHYL-2 PENTANONF. ug/1
6-OOOECANONE ug/1
9-OCTADECANOK ACID ug/1
AMIDE uq/1
BENZENE,(1-METHYLETHENYL)- ug/1
BICYClO-2,2,l-HEPTAN-2-ONE,l, ug/1
BICYCLO(4,1,0)HEPTANE,7,7-DICHLORO ug/1
BUTYLATED HYOROXYTOLUENE ug/1
BENZENESULFONAMIDE, 4,4,4-TRIH ug/1
BENZENESULFAMIDE ug/1
BENZENESUIFONAMIDE, N-BUTYL-4 -ug/1
BENZEMESULFtmAMIDE,N.N,4-TRIM ug/1
BUTANOIC ACID, 3-METHYL BUTYL ug/1
C10II18 HYDROCARBON ug/1
C10H12 HYDROCARBON ug/1
CWH14 HYDROCARBON ug/1
C3-BENZENE ug/1
C4-BENZENE ug/1
C6H12 HYDROCARBON ug/1
C6H14 HYDROCARBON ug/1
C7H14 HYDROCARBON ug/1
C7H140 HYDROCARBON ug/1
C7H5NS ug/1
CSH16 HYDROCARBON ug/1
C9H18 HYDROCARBON ug/1
C9H16 HYDROCARBON ug/1
C9H12 HYDROCARBON ug/1
C9-PHEKOL ISOMER ug/1
CAPROLACTAM ug/1
CYCIOHEXANECARBOXYLIC ACID ug/1
CYCLOHEXANOL ug/1
CYCLOPENTANE,METHYL ug/1
CYCLOTEIRASILOXANE.OCTAMETIIYL ug/1
ALPHA, ALPHA-DIMETHYL BEN7ENEMFTHANOL ug/1
DICHLOROBENZOIC ACID ug/1
DECANOIC ACID ug/1
1,2-DIETHOXYETH/\NE ug/1
DIEIIIYL ETHER ug/1
DOOECANOIC ACID ug/1
ETHANE,1,1' OXYOIX 2 riUOXY ug/1
ETIIANONE.I-PltENYL ug/1
ETHYL HEXAKOL ug/1
ETHYL METHYL BENZENE ug/1
UNANONE, (PHENYIENF) RTS ug/1
..r«,..T^.^Tn , rtlivt uq/|

SAMPLING LOCATION: 01 08A SAMPLING LOCATION: OI-09A SAMPLING LOCATION: OI-lflA SAMPLING LOCATION: 01-108

Max Min Median D / 01 Max Min Median 0 / 0| Max Min Median D / 01 Max Min Median D / 0|

2.0 K I/ I 1.0 K 1/1 3.0 K 1/1



TABLE 6 28 (continued)
Sumrary of TENTATIVELY IDENTIFIED COMPOUNDS in Growdwater

Oil landfill Site
NOTES: Calculations include "U" and "J" flagged data and duplicates

D ~ number of detected values
0 - number of observations
This table smmtarizes only those compounds that have been detected at least once.

SAMPLING LOCATION: 01 08A SAMPLING LOCATION: 01 09A SAMPLING IOCATION: OI-1BA SAMPLING LOCATION:
Chemical Units

HEXAOKAHOIC ACID ug/1
KEXAMOIC ACID ug/1
HEXANE (N-IIEXANE) ug/1
METHYt CYCLOPENTAW ug/1
METHYL(METHYLETHYLIO£NE) CYCI.OMT.XANE ug/1
METHYt PROPYL BENZENE ug/1
N.N-DIMETHYLMETHAN AMINE ug/1
HOMANOIC ACID ug/1
NONYIPHENOL ug/1
OCTANOIC ACIB ug/1
OCTAOECANOIC ACID ug/1
OXIRANE,2,2'-OXY8ISIME ug/1
PHENOL, 2-«H-BENZOTRIZM.-2-YI) 4 HETIIYL ug/1
PMENOt.lM-d-MSTHYLETIIYlIDE ug/1
POLY-ETHER ug/1
PALMITIC ACID ug/1
PALHITOLEIC ACID ug/1
SUIFUR (SB) ug/1
SATURATED ALIPHATIC HYDROCARBON ug/1
MOLECULAR SULPUR ug/1
TETRADECANOIC ACID ug/1
TRIETHYL SILANE ug/1
THIOBIS METHANE uo/1.
1,2,4-TRIMETHYL BENZENE ug/1
TETRAME1HYLUREA ug/1
UNKNOWM AROMATIC HYDROCARBON uj/1
UNKNOWN ALKAMF ug/1
TOTAL UNKNOWN BNA TIC ug/1
UNKNOWN FREON TIC ug/1
TOTAL UNKNOWN BNA HYDROCARBONS ug/I
UNKNOWN VOA TIC ug/1
X,Y-DIMETHYL BENZENE ug/1
X ETHYL-Y METHYL BENZENE ug/1
X,Y,Z TRTCHIORO 1 PROPENE ug/1

0 / 0 1

D.I K
n.a K

8.1 K
4.0 K

0.1 K J/ 1|
13.K K 2/.J

J.fl K I/ II

Median D / 01

I

Median D / 0| Median 0 / 0 1

I

I
0.6 K I/ 1|

U.0 K 1/1

2.0 K 1,



TABLE 6-20 (continued)
Summary of TENTATIVELY IDENTIFIED COMPOUNDS in Croundwater

Oil Landfill Site
NOTFS: Calculations include "U" and "J" flagged data and duplicates

0 - number of detected values
0 - number of observations
This table summarizes only those conpounds that have been detected at least once.

Chemical Units

1,1-OIMETHVL HYDRAZINE ug/1
1,1 METHYLETHYL BENZENE ug/1
1,3.5-TRIOXANE ug/1
1,3 DIOXOLANE-2MFTIIANOI , 2,4 DIMTIIIYL ug/1
1,3 OXATIIIOtANE ug/1
1.4-DIMETHYLBENZENE ug/1
15-TETRACOSENOIC ACID, METHYL ESTER ug/1
1-PIIENYL-ETHANONE ug/1
2.2-DIMETHYLPROPANE ug/1
2(3H)-BENZOTHIAZOLONE ug/1
2,5-DIETHYLTETRAHYDRO FURAN ug/1
2,6,10,IS-TETRAMETHYL HEPTADECANE ug/1
2-CYCLOHEN-l-ONE ug/1
2-ETHn-l-IIEXANOl ug/1
2-ETHYL HEXANOIC ACID ug/1
2H-PYRAN-2-CARBOXYLIC ACID,5- ug/1
2 METHYLPROPANOIC ACID ug/1
2-PHENOXY ETHANOL ' ug/1
2-PENTANONE,4,4-DIMETHYL ug/1
M1- (1-METIIYLETHYLIDENE) BIS PHENOL ug/1
4 HYDROXY- 4- METIIYL-2-PENTANONE ug/1
4,4'-BUTYLIOEME BIS[2 1,1 DIMETHVIE1HYL) ug/1
4,4-DIMETHYl-2-PENTANONE ug/1
6-DODECANONE ug/1
9-OCTADECANOIC ACID ug/1
AMIDE ug/1
BENZENE.fl-METHYLETHFNYl}- un/1
BICYCLO;2,2,l-HEPTAN-2-ONE.l, ug/1
BICYC.LO(4,1,0)MEPTANE,7,7 DICHLORO ug/1
BUTYLATED HYOROXYTOIUENE ug/1
BENZENESUIFONAMIOE. 4,4,4-TRIH ug/1
BENZENESULFAMIDE ug/1
BENZENESltLFONAHIOE, N-BUTYL-4 ug/1
BENZENESUIFONAMIOE,N,N,4-TRIM ug/1
BUTANOIC ACID, 3-METHYL B1ITYI ug/1
C10II18 HYDROCARBON ug/1
C10H12 HYDROCARBON ug/1
C10H14 HYDROCARBON ug/1
C3 BENZENE ug/1
C4-BENZENE ug/1
C6H12 HYDROCARBON ug/1
C6H14 HYDROCARBON ug/1
C7II14 HYDROCARBON ug/1
C7I1140 HYDROCARBON ug/1
C7H5NS ug/1
C8II16 HYDROCARBON ug/1
C9H18 HYDROCARBON ug/1
C9H16 HYDROCARBON ug/1
C9II12 HYDROCARBON ug/1
C9 PHENOL ISOMER ug/1
CAPROLACTAM ug/1
CYCLOHEXANECARBOXYLIC ACID ug/1
CYCLOHEXANOL ug/1
CYCLOPEN1ANE,METHYL ug/1
CYCLOTETRASILOXANE.OCTAMETHYL ug/1
ALPHA, ALPHA-DIMETHYL BENZENFHfTIIANOL ug/1
DICHLOROBENZOK ACID ug/1
OFCANOIC ACID ug/1
1,2-DIETHOXYErilANE ug/1
OIETHYL ETHER ug/1
DOOECANOIC ACID ug/1
EIIIANE,!,!' OXYBIX 2 ETHOXY ug/1
ETHANONE.l-PHENn ug/1
ETHYL IIEXANOL ug/1
ETHYL ME1IIYL BENZENE ug/1
F.TNANONE, (PHENYlENf) BIS ug/1
HEXANIOCACID.2 ETHYI uq/l
HIXAIIYDRII 711 A7FPIN 7. ONF iiu/l

SAMPLING LOCATION: OI-11A SAMPLING LOCATION: OM2B SAMPLING LOCATION: OI-12C SAMPLING LOCATION: OI-13A

Max Min Median D / 0| Max Min Median D / 01 Max Min Median D / 01 Max Min Median D / 0|

1.0 K J/ 1

120.0 K I/ 1

47.0 K 47.0 K 47.0 K If I

15.0 K 11.0 K H.R K I' I

2.0 K 1/1 1.0 K 1/1



TABLE 6-20 (continued)
Sumary of TENTATIVELY IDENTIFIED COMPOUNDS in Groundiraw

Oil landfill Site
NOTES: Calculations include "U" and "J" flagged data and duplicates

0 - number of detected values
0 - number of observations
This table summarizes only those confounds that have been detected at least once.

SAMPLING LOCATION: OI-11A

Chemical Units

IIEXADECANOIC ACID ug/1
HEXANOIC ACID ug/1
HEXANE (N-HEXANE) ug/1
METHYL CYCLOPENTANE ug/1
METHYL(METHYLETHYLIDENE) CYC10IIEXANE ug/1
METHYL PROPYL BENZENE ug/1
M-DWETHYLMETIIAN AMINE ug/1
NONANOIC ACID ug/1
NONYLPHENOL ug/1
OCTANOIC ACID ug/1
OCTAOECANOIC ACID ug/1
OXIRANE,2,2'-OXY8ISIME ug/1
PHENOL, 2-C2H-BENZOTRI20L-2-YL) 4-METHYL Ug/1
PHENOL,4,4-(l-METHYLETHYLTDE ug/1
POLY-ETHER ug/1
PALMITIC ACID ug/1
PALMITOLEIC ACID ug/1
SULFUR (S8) ug/1
SATURATED ALIPHATIC HYDROCARBON ug/1
MOLECULAR SULFUR ug/1
TETRAOECANOIC ACID ug/1
TRIETHYL SILAHE ug/1
THI08IS METHANE ug/1
1,2,4-TRIMETHYL 8EN7ENE ug/1
TETRAMETHYLUREA ug/1
UNKNOWN AROHWTIC HYDROCARBnN ug/1
UNKNOWN ALKAHE ug/1
TOTAL UNKNOWN BNA TIC ug/1
UNKNOWN FREOH TIC ug/1
TOTAL UNKNOWN BNA HYDROCARBONS ug/1
UNKNOWN VOA TIC ug/1
X.Y-DIMETHYL BENZENE ug/1
X ETHYL-Y-METHYL BENZENE ug/1
X,Y,Z TRICHLORO 3 PROPENE ug/1

Median 0 / 0 1

i/ 11

94.0 K I/ II

SAMPLING LOCATION: 01 UB

Max Min

SAMPLING LOCATION: OI-12C

Mfdian D / 01

I

Median D / 01

SAMPLING LOCATION: OI-13A

Max Min Median D / 01

2.0 K

2.0 K

2.0 K

B.I K

2.0 K

1.0 K

I/ 1
67.0 K 9.0 K 38 ;0 K 2/ 2 24.0 K 24.0 K -1/1



TABLE 6 20 (continued)
Sumnary of TENTATIVELY IDENTIFIED COMPOUNDS in Groundwater

Oil landfill Site

Chemical

1,1-DIKETHYL HYDRAZINE
1,1-METHYLETHYL BENZENE
1,3,5-TRIOXANE
1,3-DIOXOLAHE-2I«THAHOL, 2,4 DIMETHYL
1.3-OXATHIOLANE
1.4-DIMETHYLBENZENE
15-TETRACOSENOIC ACID, METHYL ESTER
1-PHENYl-ETHANONE
2,2-DINETHYLPROPANE
2 (311) - BENZOTHIAZOLONE
2,5-DIETHYLTETRAHYDRO FURAN
2,6,10,15-TETRAMETHYL KEPTADECANE
2-CYCLOHEN-l-ONE
2-ETHYL-l-HEXANOL
2-ETHYL HEXANOIC ACID
2H-PYRAN-2-CARBOXYLIC ACID,5
2-KETHYLPROWMfOK ACID
2-PHENOXY ETHANOL
2-PENTANONE,4,4-DIMETHYL
4,41-(1-METHYLETHYLIOENE) BIS PHENOL
4-HYOROXY-4-METHYL-2-PENTANONE
4,4' -BUTYUDENE BIS [2-1,1-DIMETHYLETHYL)
4,4-D1METHYL- 2-PENTANONE
6-DODECANONE
9-OaADECANOIC ACID
AMIDE
BENZENE, (1-KETIIYLETHENYL)-
BICrCLO-i, 2 ,i-HtrTAN-2-GN£, 1,
BICYCIO(4,1,B)HEPTANE,7,7-DICHLORO
BUTYUTED HYDROXYTOLUENE
BENZENESULFONAMIDE, 4,4,4-TRIM
BENZEHESULFAHIDE
BENZENESULFONAMIDE, N-BUTYL-4
BENZENESULFONAMIDE, N, N, 4 -TRIM
BUTANOIC ACID, 3-METHYL-BUTYL
C1BH1S HYDROCARBON
C10H12 HYDROCARBON
C1BH14 HYDROCARBON
C3-BENZENE
C4-BENZENE
C6H12 HYDROCARBON
C6H14 HYDROCARBON
C7H14 HYDROCARBON
C7H140 HYDROCARBON
C7II5NS
C8II16 HYDROCARBON
C9II18 HYDROCARBON
C9H16 HYDROCARBON
C9II12 HYDROCARBON
C9-PHENOL ISOMER
CAPROLACTAM
CYCLOHEXAMECARBOXYLIC ACID
CYCLOHEXANOL
CYCLOPENTANE, METHYL
CYCLOTETRASILOXANE.OCTAMETHYL
ALPHA, ALPHA-DIMETHYL BENZENEMETHANOL
DICHLOROBENZOIC ACID
DECANOIC ACID
1,2-DIETHOXYETHANE
DIETHYL ETHER
OOOECANOIC ACID
ETHANE,1,1'-OXYBIX 2-ETHOXY
ETHANOME.l PHENYL
ETHYL HEXANOI.
ETHYL METHYL BENZENE
ETHANONE, (PHENYLENE) BIS
BEXANIOCACID.2-ETHYL
HEXAHYDRO-2II-A2EPIN-2 ONE

IIOTES: Calculations include "U" and "1* flagged data and duplicates
D - number of detected values
0 - number of observations
This table sunmarizes only those compounds that have been detected at least once.

10.0 K 10.0 K 10.0 K 1/1

7.0 K 7.0 K 7.0 K 1/1

SAMPLING LOCATION: 01 138 SAMPLING LOCATION: 01 13C - SAMPLING LOCATION: 01-14C SAMPLING LOCATION: 01 ISA

Units Max Min Median D / 01 Max Min Median D / 0| Max Min Median D / 0| Max Min Median D / 0|

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/'
ug/1
ug/1
ug/1
ug/1
"5/i
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1 22.0 K 22.0
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1 9.0 K 9.0
ug/1
ug/1

22.0 K I/ 1

M.0 K 1/1

I

9.0 K I/ II
I



TARLF 6 28 (continued)
Sumrary of 1FNIAIIVELY IDFNIIFIEO COMPOUNDS In Groundwater

Oil landfill Si te
NOTF5: Calculations Include "U" and "3" flagged data and duplicates

D - number of detected values
0 - number of observations
rhis table summarizes only those compounds that have been detected at least once.

Chemical Units

HEXMEOWOK ACID ug/1
HIXANOIC ACID ug/1
HEXANE (N-HEXANE) ug/1
METHYL CYCLOPENTANE u«/l
METHYLCMETHYLETMYLIDEME) CYCLOIIEXANE uo/1
METHYL PROWL BENZENE ug/1
N.N-DIMETHYlMrfHAN AMTNE ug/1
NONANOIC ACID ug/1
NONYLPHENOL ug/1
OCTANOIC ACIO ug/1
OCTAOCCANOIC ACID uj/l
OX1RANE,2,2'-OXYBISWE uj/1
PHENOl, 2-(2H 8ENZ01RIZOL-2 Yl.) 4 METHYL ^ug/1
PIIFHOl,4,4-(l METIIYLETIIYLTDF ug/1
POIY-ETHER ug/1
PALMITIC ACID ,ug/l
PALMITOIEIC ACID ug/1
SULFUR (S») ug/1
SATURATED ALIPHATIC HYDROCARBON ug/1
MOLECULAR SULFUR ug/1
TETRADECANOIC ACID ug/1
TRIETHYL S1LAHE ug/1
TH10BIS METHANE ug/1
1,2,4-TRIMETHYl REMZENE ug/1
TETRAMETHYLUREA ug/1
UMKNOWH AROWTIC HYDROCARBON ug/1
UNKNOWN AlKANE ug/1
TOTAL UNKMCWN BNA TIC ug/1
UNKNOWN FREON TIC ug/1
TOTAL UNKNOWN BNA HYDROCARBONS ug/1
UNKNOWN VOA TIC ug/1
X.Y-DIMETHYL BENZENE ug/1
X-ETHYL-Y-METHYL BENZENE . iug/1
X,Y,Z TRICHLORO 1 PROPENE ug/1

SAMPLINC LOCATION: OM3B SAMPLING LOCATION: OI-13C SAMPLING IOCATION: 01-MC SAMPLING LOCATION: OI-15A

Max Mln Median D / 01 Max Min Median 0 / 0 1 Max Mfn Median D / 0| Max Min Median 0 / 0|

I

98.a K 78.0 88.0 K 2 / -2

5.0 K 2.0 K 2.5 K 2/2

M.0 K 1-1.8 K 14.0 K VI

2.0 K 2.8 K B.0 I/ 1

608.8 K 608.0 K 608.0 K 1/1

3.0 K 3.8 K 3.0 K 2/ 2

I



TABLF 6-20 (continued)
Summary of TENTATIVELY IDENTIFIED COMPOUNDS in Grnundwater

Oil Landfill Site
NOTES: Calculations include "IT and M" flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

Chemical Units

1,1 DIMETHYL HYDRAZINE ug/1
1,1-HETHYLETHYL BENZENE ug/1
1,3,5-TRIOXANE ug/1
1.3-DIOXOLANE-2METHANOL, 2,4-DIMETHYL ug/1
1.3-OXATHIOLANE ug/1
1.4-DIMETHYLBENZENE ug/1
15-TETRACOSENOIC ACID, METHYL F.STER ug/1
1-PHENYL-ETHANONE ug/I
2,2-DIMETHYLPROPANE ug/1
2(3H)-BENZOTHIAZOLONE ug/1
2,5-DIETHYLTETRAHYDRO FURAN ug/1
2,6,10,15-TETRAMETHYL IIEP1ADECANE ug/1
2 CYCLOHEN-1-ONE ug/I
2-ETHYL-l-HIXANOL ug/1
2 ETHYL HEXANOIC ACID ug/1
2II-PYRAN-2-CARBOXYLIC ACID, 5 ug/1
2 -METHYLPROPANOIC ACID ug/1
2-PHENOXY ETHANOL ug/1
2-PENTANONE,4,4-DIMETHYL ug/1
4.4f-(l-METHYLETHYLIDENE) BIS PHENOL ug/1
4 HYDROXY-4-HETHYL-2-PENTANONE ug/t
4,4' BUTYLIDENE BIS[2-1,1 DIME1HYLFTHYL) ug/1
4.4-DIMETHYL-2 PENTANONE ug/I
6-DOOECANONE ug/1
9-OCTAOECANOIC ACID ug/1
AMIDE ug/1
BENZENE,(1-METHYLETHENYL)- ug/1
BiCYCLU-i,2,i-HtPlAN-/-UHF.,i, ug/i
BICYUO(4,1,B)HEPTANE,7,7 DIOH.ORO ug/1
BUTYIAIED HYDROXYTOl UENE ug/1
BENZENESULFONAMIDE, 4,4,4-TRIM ug/1
BENZENESULFAMIDE ug/1
BENZENESULFONAMIDE, N-BUTYL-4 ug/1
BENZENESULFONAMIOE,N,N,4-TRIH ug/1
BUTANOIC ACID, 3-METHYL-BUTYL ug/1
CWII18 HYDROCARBON ug/1
C1BH12 HYDROCARBON ug/1
C10H14 HYDROCARBON ug/1
C3 BENZENE ug/1
C4-BENZENE ug/1
C6H12 HYDROCARBON ug/1
C6H14 HYDROCARBON ug/1
C7II14 HYDROCARBON ug/1
C7II140 HYDROCARBON ug/1
C7H5NS ug/1
C8H16 HYDROCARBON ug/1
C9H18 HYDROCARBON ug/1
C9H16 HYDROCARBON ug/1
C9H12 HYDROCARBON ug/1
C9-PHENOL ISOMER ug/1
CAPROI.ACTAM ug/1
CYCLOHEXANECARBOXYLIC ACID ug/1
CYCIOHEXANOL ug/I
CYCLOPENTANE,METHYL ug/1
CYCLOTETRASILOXANE.OCTAMETHYL ug/1
ALPHA, ALPHA-DIMETHYL BENZENFMETHANOI. ug/1
DICHLOROBENZOIC ACID ug/1
DECANOIC ACID ug/1
1,2-DIETHOXYETHANE ug/I
DIE1HYL ETHER ug/1
OODECANOIC ACID ug/1
ETHANE,1,1'-OXYBIX 2 ETHOXY ug/I
ETI1ANONE.1-PIIENYL ug/1
ETHYL IIEXANOL ug/I
ETHYL METHYL BENZENE ug/1
ETNANONE, (PHENYLENE) BIS ug/1
HEXANIOCACID.2-ETHYL ug/1
IIFXAIIYDRO 2H-AZEPIN 2 ONF UQ/1

SAMPLING LOCATION: 01 1SB • SAMPLING LOCATION: OI-J6A SAMPLING LOCATION: OI-17A SAMPLING LOCATION: OI-17B

Max Min Mi-dian n / 0| Max Min Median D / 01 Max Min Median D / 0| Max Min Median D / 0|

1.0 K

1.0 K

1.0 K

1.0 K

1.0 K 1/1

1.0 K 1/1

12.0 K 12.0 K 12.0 K 1/1

S.0 K 5.0 K 5.0 K 3/3

3.0 K 3.0 K 3.0 K 1/1

K -1.0 K 7.0 K 2/2

5.0 K 2.0 K J.S K 2/2



TABLE 6-20 (continued)
Suimary of TENTATIVELY IDENTIFIED COMPOUNDS in Croundwater

Oil Landfill Site
NOTES: Calculations Include "II" and "3" flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

SAMPLING LOCATION: 01 15B

Chemical Units
HEXAOECANOIC ACID ug/1
HSXANOIC ACID ug/1
MEXAHE (N-HEXANE) ug/1
METHYL CYCLOPEHTANE ug/1
METHYL (METHYIETHYLIOENE) -CYCLOHEXANE ug/1
METHYt PROPYL BENZENE ug/1
N,N-DIMETHYLMETHAN AMINE ug/1
NONAHOIC ACID ug/1
NOHYLPMENOt ug/1
OCTANOIC ACID ug/1
OCTADF.CAHOIC ACID ug/1
OXIRANE, 2, 2' -OXYBISIME ug/1
PHENOL, 2-«H-BENZOTRIZOl-2-YL)-4-METHYL ug/1
PHENOL, 4t4-(I-METHYLETHYlIOE
POLY-ETHER
PALMITIC ACID
PALMITOLEIC ACID
SULFUR (58)
SATURATED ALIPHATIC HYDROCARBON
MOLECULAR SULfUR
TETRAOECAHOIC ACID
TRIETHYL SILANE
1HKWIS METHANE
1,2,4-TRIMETHYL BENZENE
TETRAME1HYIUREA
UNKNOWN AROMATIC HYDROCARBON
UNKNOWN ALKANC
TOTAL UNKNOWN BNA TIC
UNKNOWN FREON TIC
TOTAL UNKNOWN BNA HYDROCARBONS
UNKNOWN VOA TIC
X.Y-DIMETHYL BENZENE
X ETHYL-Y-Mf.TIIYL BENZENE
X,Y,Z TRICHIORO 1-PROPENE

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/t
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
UQ/1

Median D / 0|

SAMPLING LOCATION: 01- 16A

Max Min

SAMPI INC IOCATION: 01 17A

Median D / 0| Median D / 0|
SAMPLING LOCATION: OI-17B

Max Min Median D / 0|

,

1500.0 K 1450.0 K I475i.0 K 2/2

500.0 K 500.0 K 500.0 K I/ 1

11.0 K 10.0 K 101,5: K 2/2

5.0 K S.0 K 5.0 K 2/2

1.0 K 1.0; K 1.0 K 1/1
1.0 K 3.0 K 3.8 K 1/1

430.0 K 22.0 K 208.0 K 3/3

8.0 K 8.0 K 8.0 K I/ 1
4.0 K .1.5 K 2.8 K 2/2

5.0 K 5.0 K 5.0 K If 1

1.0 K 1.0 K 1.0 K 1/1

92.0 K 14.0 K 62.0 K 4/4

10.0 K 10.0 K lfl.0 K 1/1
R.0 K 7.2 K 7.6 K 2/2

4:.0 K 3/3|



TABLE 6 20 (continued)
Summary of TENTATIVELY IDENTIFIED COMPOUNDS in Groundwater

OH landfill Site
NOTES: Calculations include "U" and "3" flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds tbat have been detected at least once.

Chemical Units

1,1-DIHETHYL HYDRAZINE ug/1
1,1 METHYLETHYL BENZENE ug/1
1,3,5-TRIOXAHE ug/1
1,3 DIOXOLANE-2METHANOL, 2,1 DIMETHYL ug/1
1.3-OXATHIOLANE ug/1
1.4-DIMETHYLRENZENE ug/1
15-TETRACOSENOIC ACID, METHYL ESTER ug/1
1-PHENYL-ETHANONE ug/1
2,2-DIMETHYLPROPANE ug/1
2(3H)-BENZOTH1AZOLONE ug/1
2,5-DIETHYUETRAHYORO FURAN ug/1
2,6,1B,15-TETRAMETHYI KEPTADECANE ug/1
2-CYCLOHEN-l-ONE ug/1
2-ETHYL-l-HEXANOL ug/1
2-ETHYL HEXANOIC ACID ug/1
2H-PYRAH-2-CARBOXYLIC ACID,5- ug/1
2-METHYLPROPANOIC ACID ug/1
2-PHENOXY ETHANOL ug/1
2-PENTAHONE,4,4-DIMETHYL "9/1
4,4'-(l-METHYLETHYLIDENE) BIS PHENOL ug/1
4-HYDROXY-4-METHYL-2-PENTANONE ug/1
4,4>-BUTYLIDENE BIS[2-1,1-DIMETHYLETHYL) ug/1
4.4-DIMETHYL-2-PENTANONE ug/1
6-OODECANOHE ug/1
9-OCTADECANOIC ACID ug/1
AMIDE ug/1
BENZENE, (1-HETMYLETHENYL) - ug/1
BICYCLO-2,2,1-HEPTAN- 2 ONE, 1, ug/1
BICYCLO(4,1,0)HEPTANE,7,7-DICHLORO ug/1
BUTYLATED HYDROXYTOLUENE ug/1
BENZENESULFONAMIDE, 4,4,4-TRIM ug/1
BENZENESULFAMIDE ug/1
BENZENESULFONAMIDE, H-BUTYL 4 ug/1
BENZENESULFONAMIOE,N,N,4-TRIM ug/1
BUTAKOIC ACIO, 3-METHYL-BUTYL ug/1
CWH18 HYDROCARBON ug/1
C10H12 HYDROCARBON ug/1
C1BH14 HYDROCARBON ug/1
C3-BENZENE ug/1
C4-BENZENE ug/1
C6H12 HYDROCARBON ug/1
CGH14 HYDROCARBON ug/1
C7H14 HYDROCARBON ug/1
C7H140 HYDROCARBON ug/1
C7II5NS ug/1
C8II16 HYDROCARBON ug/1
C9II18 HYDROCARBON ug/1
C9III6 HYDROCARBON ug/1
C9H12 HYDROCARBON ug/1
C9 PHENOL ISOMER ug/1
CAPROLACTAM ug/1
CYCLOHEXANECARBOXYLIC ACID ug/1
CYCLOHEXANOL ug/1
CYCLOPENTANE,METHYL ug/1
CYCLOTETRASILOXANE.OCTAMETIIYL ug/1
ALPHA, ALPHA-DIMETHYL BENZENEHETIIANOI. ug/1
DICHLOROBENZOIC ACID ug/1
DECANOIC ACID ug/1
1,2-DIETHOXYETHANE ug/1
DIETHYL ETHER ug/1
DOOECANOIC ACID ug/1
ETHANE,l,r-OXYBIX 2 EFHOXY ug/1
ETHANONE.I.PIIENYL ug/1
ETHYL HEXAHOL ug/1
ETHYL METHYL BENZENE ug/1
ETNANONE, (PHENYLENE) BIS ug/1
HEXANIOCACID,2-ETHYL "q/1
IIEXAHYORO 2H-AZEPIN-2 ONE ug/1

SAMPLING LOCATION: 01 18A SAMPLING LOCATION: 01 18B

Max Min Median D / 0| Max Min Median

SAMPLING IOCATION: 01 19A SAMPLING LOCATION: OI-1SB

D / 0| Max Min Median D / 0| Max Min Median D / 0|

25.0 K 25.0 K 25.0 K 1/1

5.0 K 5.0 K 5.0 K I/

-10.0 K 14.0 K 15.0 K I/ I

1.0 K 1.0 K 1.8 K 1/1



TAB1T 6 20 (continued)
Surtnwry of 1FNTATIVELY IDINTIFirO COMPOUNDS in GroumJwatrr

Oil landfill Site
NOTIS: tabulations include "U" and "]" flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

SAMPLING LOCATION: 01 18A SAMPLING LOCATION; 01 18B

Chemical Units

HEXAOECANOIC ACID ug/1
HEXAHOIC ACID ug/1
HEXANE (N-HEXANE) ug/1
METHYL CYCLOPENTANE ug/I
METHYLCMETHYLETHYLIDENE) CYCLOHEXANE ug/1
KETHYL PROPYL BENZENE ug/1
N.N-D1METHYLMETHAN AMINE ug/1
NOHANOIC ACID ug/1
NONYLPHENOL ug/1
OCTANOIC ACID ug/1
OCrAOECANOIC ACID ug/1
OXIRANE,2,2'-OXYBISIME ug/1
PHENOL, 2-C2H-BENZOTRIZOL-2-YL)-4 METHYL ug/1
PH£«OL,4,4-(1-METHYLETHYLIDE ug/1
POtY-ETHER ug/1
PALMITIC ACID 'ug/1
PALMITOLEIC ACID ug/1
SULFUR (SB) ug/1
SATURATED ALIPHATIC HYDROCARBON ug/1
MOLECULAR SULFUR ,ug/l
TETRADECANOIC ACID ug/1
TRIETHYL SILAHE ug/1
THIOBIS METHANE ^ug/1
1,2.«-TRIMETMYL BENZENE :ug/l
TETRAMETHYLUREA ug/1
UNKNOWN AROMATIC HYDROCARBON ug/1
UNKNOWN ALKANE ug/1
TOTAL UNKNOWN SNA TIC ug/1
UNKHOWH FREON TIC ug/1
TOTAL UNKNOWN BMA HYDROCARBONS ug/1
UNKNOWN VOA TIC ug/1
X.Y-DIMETHYL BENZENE ug/1
X-ETHYl-Y-METHYL BENZENE ug/1
X,Y,Z-TRICHLORO-1-PROPENE ug/1

Min Median D / 01

5.0 K 5.0 K I/ II

1.0 K V I

310.0 K 45.0 "K j 177.5 K 2/2
8.8 K 8.0 K : 8.0 K 2/2

Min Median D / 01

SAMPLING LOCATION; OI-19A

Mix Min

SAMPLING LOCATION: OI-19B

Median D / 0| Median D / 0|

12.8 K 0.0 I/ 1

17.0 K 3/3



IABII 6 20 (continued) .
Sumnary of TENTATIVELY JDfNriFIED COMPOUNDS in Croundwater

Oil Landfill Site
NOIES: Calculations include "U" and "J" flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

Chemical

1,1-DIHETHYL HYDRAZINE
1,1-KETHYLETHYl BENZENE
1,3,5-TRIOXANE
1.3-DIOXOLANE-2KETHANOL, 2,4-DlMETHYL
1.3-OXATHIOLANE
1.4-DIMETHYLBENZENE
15-TETRACOSENOIC ACID, METHYL ESTER
1-PHENYL-ETHANONE
2,2-DINHTHYLPROPANE
2(3H)-BEHZOTHIAZOLONE
2,S-DIETHYLTETRAHYDRO FURAN
2,6,10,15-TETRAMETHYL HEPTADECANE
2-CYCLOHEN-l-ONE
2-ETHYL-l-HEXANOL
2 ETHYL HEXANOIC ACID
2H-PYRAN-2-CARBOXYLIC ACIO.S
2-METHYLPROPANOIC ACID
2-PHENOXY ETHANOL
2-PENTANONE,4,4-DIMETHYL
4,4'-(l-METHYLETHYLIOENE) BIS PHENOL
4-HYOROXY-4-METHYL-2-PENTANQNE
4.4--BUTYLIDENE BIS[2-1,1-DIMETHYLETHYL)
4.4-DIMETHYL-2-PENTANONE
S-OODECANONE
9-OCTADECANOIC ACID
AMIDE
BENZENE, (1-METHYLETHEMYL)-

BICYCLOG4;i;0)HEPTANE,7,7-DKHLORO
BUTYLATED HYDROXYTOLUENE
BENZENESULFONAMIDE, 4,4,4 TRIM
BENZENESULFAMIDE
8ENZEKESULFONAMIDE, N-8UTYL-4
BENZENESULFONAMIDE, N.N.4-TRIM
BUTANOIC ACID, 3-METHYL-BUTYL
CU3H18 HYDROCARBON
C1BH12 HYDROCARBON
CUW14 HYDROCARBON
C3- BENZENE
C4-BENZENE
C6H12 HYDROCARBON
C6II14 HYDROCARBON
C7H14 HYDROCARBON
C7H140 HYDROCARBON
C7HSNS
C8H16 HYDROCARBON
C9H16 HYDROCARBON
C9II16 irYDROCARBONC9H12 HYDROCARBONC9- PHENOL ISOMER
CAPROLACTAMCYCLOWEXANECARBOXYLIC ACIDCYCLOHEXANOLCYCLOPENTANE, METHYLCYCLOTETRASILOXANE.OaAMETHYLALPHA, ALPHA-DIMETHYL BENZFNEMETIIANOL
DICHLOROBENZOIC ACIDDECANOIC ACID
1,2-DIETHOXYET1WNEDIETHYL ETHER
DOOECANOIC ACID
ETHANE, 1,1'-OXYBIX 2 ETIIOXY
ETHANONE.I. PHENYLETHYL HEXANOL
ETHYL METHYL BENZENEETNANONE, (PHENYLENE) BIS

- •

Units

ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
nn/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
UQ/I
ug/1
ug/1
ug/1
ug/1
ug/1
ug/1
ug/i
ug/1
ug/1
ug/1
Kfl/1

SAMPLING LOCATION: 01 19C SAMPLING LOCATION: 01 20A ' SAMPLING LOCATION: OI-20B SAMPLING LOCATION: 01-218

Max Min Median I) / 0| Max Min Median 0 / 0| Max Min Median D / 0| Max Min Median D / 0|

1.0 K 1.0 K 1.0 K V 1 6.0 K 6.0 K 6.0 K I/ I

1.0 K 1.0 K l.B K 1/1 1.0 K 1.0 K 1.0 K 1/1



TABLE 6 20 (continued)
Sunrory of IENTAT1VFLY IDENTIFIED COMPOUNDS in Crourtdwater

Oil landfill Site
NOTES: Calculations include "U" and "3" flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

Chemical Units

HEXAOECANOIC ACID ug/1
HEXANOIC ACID ug/1
HEXANE (N-HEXANE) ug/1
METHYL CYCLOPENTANE ug/1
HETHYLCMETHYLETHYlIOEnO-CVaOHEXANE ug/1
METHYL PROPYL BENZENE ug/1
N,N-DI«ETHYLMgTHAN AMINE ug/1
NOHAHOIC ACID ug/1
NONYLPffiNOL ug/1
OCTANOIC ACID ug/1
OCTADECANOIC ACID ug/1
OXIRANE,2,2'~OXYBISIME ug/1
PHENOL, 2-(2H-BENZOTRIZOL-2-YL) 4 METHYL ug/1
PHENOL, 4,4-Cl-METHYLETHYLIDE ug/1
POLY-ETHER ug/1
PALMITIC ACID ug/1
PAUUTOLEIC ACID ug/1
SULFUR (SS) ug/1
SATURATED ALIPHATIC HYDROCARBON ujj/1
MOLECULAR SULFUR ug/1
TETRADCCANOIC ACID ug/1
TRIETHYL SILANE UJ/1
TIU08IS METHANE ug/1
1,2,4-TRIMETHYL BENZENE ug/1
TETRAWETHYLUREA ug/1
UNKNOWN AROMATIC HYDROCARBON ug/1
UNKNOWN ALKANE ug/1
TOTAL UNKNOWN BNA TIC ug/1
UNKNOWN FREON TIC ug/1
TOTAL UNKNWW BNA HYDROCARBONS wg/1
UNKNOWN VOA TIC ug/1
X,Y-OIMETHYL BENZENE ug/1
X-ETHYL-Y-METHYL BENZENE ug/1
X,Y,Z-TRICHIORO-1-PROPENE - ug/1

SAMPLING LOCATION: 01 19C

Max Min Median 1) / 01

SAMPLING LOCATION: 01-20A SAMPLING LOCATION: 01 2BB SAMPLING LOCATION: OI-21B

Max Min Median D / 0| Max Min Median D / 0| Max Min Median D / 0|

15.0 K 4/ 4

6.0 K I/ 1|
1.0 K 1/1

10.0 K

5.0 K

7.0 K

5.0 K

8.S K 2/2

5.0 K I/ 1



TABLE 6 20 (continued)
Sunroary of TENTATIVELY IDtNTIFIEO COMPOUNDS in Groundwater

Oil Landfill Site
NOTES: Calculations include "IT and "J" flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those confounds that have been detected at least once.

Chemical Units

1,1-DIMETHYL HYDRAZINE ug/1
1,1-HETHYLETHYl BENZENE ug/1
1,3,5-TRIOXANE ug/1
1,3-OIOXOLANE-2METHANOL, 2,4 DIMETHYL ug/1
1.3-OXATHIOLANE ug/1
1.4-DIMETHYLBENZENE ug/1
15-TETRACOSENOK ACID, METHYL ESTER ug/1
1-PHENYL-ETKANONE ug/1
2,2-DIMETHYLPROPANE ug/1
2(3H)-BENZOTHIAZOLONE ug/1
2,5-DIETHYLTETRAHYDRO FURAN ug/1
2,6,10,15-TETRAMETHYL HEPTAOECANE ug/1
2-CYCLOHEN-l-ONE ug/1
2 ETHYL- 1-HEXANOL ug/1
2-EfHYL HEXANOIC ACID ug/1
2H-PYRAN-2-CARBOXYLIC ACID,5- ug/1
2-METHYLPROPANOIC ACID ug/1
2-PHENOXV ETHANOL ug/1
2-PENTAMONE,4,4-DIKETHYL ug/1
4,41-(1-METHYLETHYLIDENE) BIS PHENOL ug/1
4-HYDROXY-4-METHYL-2-PENTANONE ug/1
4,41-BUTYLIDENE 8IS[2-1,1-DIMETHYLETHYL) ug/1
4,4-DBRTHYl-2-PENTANONE ug/1
6-DOOECANONE ug/1
9-OCTAOECANOIC ACID ug/1
AMIDE ug/1
BENZENE, (1-METHYLETHENYL)- ug/1
SJCYCLS 2,2,l-!EPTAN-2-CBE,l, ug/J
BICYCLOC-4,1,8)HEPTANE,7,7-OICHLORO ug/1
BUTYLATEO HYOROXYTOLUENE ug/1
BENZENESULFONAMIDE, 4,4,4-TRIM ug/1
6ENZENESULFAMIDE ug/1
BENZENESULFONAMIDE, N-BUTYL-4 ug/1
BENZENESULFONAMIDE,N,N,4-TRIM ug/1
BUTANOIC AQD, 3-METHYL-8UTYL ug/1
C1BM18 HYDROCARBON ug/1
C1BII12 HYDROCARBON ug/1
C10H14 HYDROCARBON ug/1
C3-BENZENE ug/1
C4-BENZENE ug/1
C6II12 HYDROCARBON ug/1
C6H14 HYDROCARBON ug/1
C7H14 HYDROCARBON uo/l
C7H140 HYDROCARBON ug/1
C7HSNS ug/1
C8II16 HYDROCARBON ug/1
C9II18 HYDROCARBON ug/1
C9H16 HYDROCARBON ug/1
C9H12 HYDROCARBON ug/1
C9-PHENOL ISOMER ug/1
CAPROLACTAM ug/1
CYCLOHEXANECARBOXYLIC ACID ug/1
CYCLOHEXANOL ug/1
CYCLOPENTANE,METHYL ug/1
CYCIOTETRASILOXANE .OCTAMETHYL ug/I
ALPHA, ALPHA-DIMETHYL BENZENEMETIIANOL ug/1
DICHLOROBENZOIC ACID ug/1
DECANOIC ACID ug/1
1,2-DIETHOXYETHANF. ug/1
DIET1IYL ETHER ug/1
OOOECANOIC ACID ug/1
ETHANE, 1,1'OXYBIX 2 ETIIOXY ug/1
ETHANONE.l-PHENYL up/1
ETIfYL HEXANOL up/1
ETHYL METHYL BENZENE ug/1
ETNANONE, (PIIENYLENE) BIS ug/1

SAMPLING LOCATION: 01 22B SAMPLING LOCATION: 01-238 SAMPLING IOCATION: OI-25A SAMPLING LOCATION: OI-25B

Max Min Median D / 0| Max Min Median D / 01 Max Min Median D / 0| Max Min Median D / 0|

1.0 K 1/1



TABLE 6 20 (continued)
Summary of TENTATIVELY IOEKT1FIFO COMPOUNDS in Croundwater

Oil landfill Site
NOTES: Calculations include "U" and "3" flagged data and duplicates

D - number of detected values
0 - number of observations
This table sumarizes only those compounds that have been detected at least once.

Chemical Units
HEXADECANOK ACID ug/1
HEXANOIC ACID ug/1
HEXANE (N-HEXANE) ug/1
METHYL CYCLOPENTANE ug/1
METHYL (NETHYLETHYLIDENE)-CYCLOHEXANE ug/1
METHYL PROPYL BENZENE ug/1
K,H DIMETHYLMETHAN AMINE ug/1
NONANOIC ACID ug/1
NONYLPHENO'L uo/1
OCTANOIC ACID ug/1
OCTAD'ECANOIC ACID ug/1
OXIRANE ,2,2' -OXYBISIME ug/1
PHENOL, 2-C2M-BINZOTRHOI.-2-YL)"! METHYL ug/1
PHENOL,4,4-C1-METHYLETHYLIDE US/'
POLY-ETHER ug/1
PALMITIC ACID ug/1
PALMITOLEIC ACID ug/1
SULFUR (S«) ug/1
SATURATED ALIPHATIC HYDROCARBON ug/1
MOLECULAR SULFUR ug/1
TETRAD'ECANOIC ACID ug/1
TRIETHYL SILANE ug/1
THIOBIS METHANE ug/1
1,2,4-TRIMETHYL BENZENE ug/1
TETRAMETHYLUREA ug/1
UNKNOWN AROMATIC HYDROCARBON ug/1
UNKNOWN ALKANE ug/1
TOTAL UNKNOWN SNA TIC ug/1
UNKNOWN FREON TIC ug/1
TOTAL UNKNOWN BNA HYDROCARBONS ug/1
UNKNOWN VOA TIC UQ/1
X.Y-DIMF.THYL BENZENE ug/1
X-ETHYL Y METHYL BENZENE ug/1
X,Y,Z TRICHLORO 1 CROPENE ug/1

SAMPUNC LOCATION: 01 22B SAMPLING LOCATION: 01-238 SAMPUNC IOCATION: 01 2SA SAMPLING LOCATION: OI-2SB

Man Min Median I) / 0| Max Min Median 0 / 01 Max Min Median D / 0| Max Min Median D / 01

10.0 K

3.0 K 1/1

3.0 K

6.0 K

3.B K

2.0 K

3.0 K 1/1

4.0 K 2/2

I

5J0 K | 5.0 K 1/1

2.0 K 2.0 K V 1



TAtll E G 2f (continued)
Sumrary of TENTATIVELY IDENTIFIED COMPOUNDS in Croundwater

Oil landfill Site
NOTES: Calculations include "U" and "3" flagged data and duplicates

D - number of detected values
0 - number of observations
This table summarizes only those compounds that have been detected at least once.

Chemical Units

1,1-DIMETHYL HYDRAZINE ug/1
1,1-METHYLETIIYL BENZENE ug/1
1,3,5-TRIOXANE ug/1
l,3rOIOXOLANE-2MeTHANOL, 2,4 DIMETHYL ug/1
1.3-OXATHIOLANE ug/1
1.4-DlMETHYLBENZENE ug/1
15-TETRACOSENOIC ACID, METHYL ESTER ug/1
l-PHENYL-ETHANONE ug/1
2,2-DIMETHYLPROPANE ug/1
2(3H)-B£NZOTHIAZOLONE ug/1
2,5-OIETHYLTETRAHYDRO FURAN ug/1
2,6,10,15-TETRAHETHYL HEPTADECAN'E ug/1
2-CYCLOHEN-l-ONE ug/1
2-ETHYL-l-HEXANOL ug/1
2-ETHYL HEXANOIC ACID ug/1
2H-PYRAN-2-CARBOXYLIC ACID, 5 ug/1
2-METHYLPROPANOIC ACID ug/1
2-PHENOXY ETHANOL ug/1
2-PENTANONE,4,4-DIMETHYL ug/1
4,4i-(l«HETHYLETHYLIOENE) BIS PHENOL ug/1
4-HYDROXY-4-METHYL-2-PENTANONE ug/1
4,«1-8uTYLIDENE BIS[2-1,1 DIMETHYLETHYL) ug/1
4.4-OIMETKYL-2-PENTANONE ug/1
6-DODECANONE ug/1
9-OCTAOECANOIC ACID ug/1
AMIDE ug/1
BENZENE, (1- METHYLETHENYL) - ug/1
BJ.CYCLO-2,2,l-HEPTAN-2-ONE,l, ug/1
BICYCLO(4,1,0)HEPTANE,7,7-DICHLORO ug/1
BUTYLATEO HYDROXYTOLUENE ug/1
BENZENESULFONAHIDE,-4,4,4-TRIM ug/1
BENZENESULFAMIDE ug/1
BENZENESULFONAMIOE, N-BU'TYL-4 ug/1
BENZENESULFONAHIOE,N,N,4-TRIM ug/1
BUTANOIC ACID, 3-METHYL-BUTYL ug/1
C10H1B HYDROCARBON ug/1
C10H12 HYDROCARBON ug/1
C10H14 HYDROCARBON ug/1
C3-BENZENE ug/1
C4-BENZENE ug/1
C6H12 HYDROCARBON ug/1
C6H14 HYDROCARBON ug/1
C7H14 HYDROCARBON ug/1
C7H140 HYDROCARBON ug/1
C7HSNS ug/1
CBH16 HYDROCARBON ug/1
C9H18 HYDROCARBON ug/1
C9H16 HYDROCARBON ug/1
C9H12 HYDROCARBON ug/1
C9-PHENOL ISOMER ug/1
CAPROLACTAM ug/1
CYCLOHEXANECARBOXYLIC ACID ug/1
CYCLOHEXAKOL ug/1
CYCLOPENTANE, METHYL ug/1
CYCLOTETRASILOXANE.OCTAHETHYL ug/1
ALPHA, ALPHA DIMETHYL BENZENEMFTIIANOL ug/1
DICHLOROBENZOIC ACID uq/1
OECANOIC ACID ug/1
1,2-DIETHOXYETIIANE ug/1
DIETHYL ETHER ug/1
DODECANOIC ACID uij/l
ETHANE,l.l'-OXYBIX 2 ETItOXY ug/1
ETHANONE.l-PHENYL uq/1
ETHYL HEXANOL uq/1
ETHYL METHYL BENZENE uq/1
ETKANONE, (PHENYLENE) BIS ug/1
HEXANIOCACID,2-ETHYL ug/1
KEXAHYDRO 2H AZEPIN 2 ONE ug/1

SAMPLING 10CATION: 01 26A SAMPI ING LOCATION: 01 26B SAMPl INC IdfATION: 01 27A SAMPLING LOCATION: OI-28B

Max Min Median D I 0| Max Min Median D / 0| Max Min Median D / 0| Max Min Median D / 0|

I !

2.5 K

1.5 K

2.5 K

1.5 K

2.S K 1/1

1.5 K 1/1



TABLE 6 28 (continued)
Suimary of TENTATIVELY IDENTIFIED COMPOUNDS In Croundwater

Oil Landfill Site
NOTES: Calculations include "U" and "3" flagged data and duplicates

D ~ number of detected values
0 - number of observations
This table suimvariyes only those compounds that have been detected at least once.

Chemical Units

KEXAKCANOTC ACID ug/1
HEXANOIC ACID ug/1
IIEXANE (N-HEXANE) ug/1
METHYL CYCLOPENTANE ug/1
METHYL (METHYLETHYLIDENE) - CYCLOHEXANE ug/1
METHYL PROPYL BENZENE ug/1
N.N-DIMETHYLMETHAN AMINE ug/1
NOMAHOIC ACID gg/1
NONYLPHENOL Ufl/1
OCTAHOIC ACID ug/1
OCTAOECANOIC ACID ug/1
OXIRANE,2,2'-OXYBISIME ug/1
PHENOL, 2-(2H-BENZOTRIZOL-2-YL)-4-METHYL ug/1
PHENOL,4,4-a-HETHYLETHYLIDE Ufl/1
POLY-ETHER ug/1
PALMITIC ACID Ug/1
PALMITOLEIC ACID Ug/1
SULFUR (SB) ug/I
SATURATED ALIPHATIC HYDROCARBON ug/1
MOLECULAR SULFUR ug/1
TETRAOECANOIC ACID ug/1
TRIETHYl SILANE ug/1
THIOBIS METHANE ug/1
1,2,4-TRIMETHYL BENZENE ug/1
TETRAMETHYLUREA ug/1
UNKNOWN AROMATIC HYDROCARBON ug/1
UNKNOWN ALKANE ug/1
TOTAL UNKNOWN BNA TIC ug/1
UNKNOWN FREOM TIC ug/1
TOTAL UNKNOWN BNA HYDROCARBONS ug/1
UNKNOWN VOA TIC ug/1
X.Y-DIMETHYL BENZENE ug/1
X-ETHYL-Y-METHYL BENZENE ug/1
X.Y.Z-TRICHLORO 1-PROPENE ug/1

SAMPLING LOCATION: 01 26A SAMPLING LOCATION: 01 268 SAMPIINC IOCATION: OI-27A SAMPLING LOCATION: OI-28B

Max Min Median D / 01 Max Min Median D / 0| Max Min Median D / 0| Max Min Median D / 0|

8.0 2/31

4.0 K I/ 1|

50.0 K S0.0 K

22.0 K ' 22.0 K

50.0 K 1/1

22.0 K V II

V 1



TABIE 6 1« (rnntinurd)
Summary of TENTATIVELY lOLNmilO COMPOUNDS in Groundxater

Oil Landfill Site
NOUS: Calculations include "U" and "J" flagged data and duplicates

D - number of detected values
0 - number of observations
This table sunmarizes only those compounds that have been detected at least once.

Chemical Units

1,1-DIHETHYL HVORAZINE ug/1
1,1-METHYLETHYL BENZENE ug/1
1,3,5-TRIOXAME ug/1
1,3-DIOXOLANE-2METHANOL, 2,4-DIMETIIYL ug/1
1.3-OXATHIOlANE ug/1
1.4-DIMETHYLBENZENE ug/1
15-TETRACOSENOIC ACID, METHYL ESTER ug/1
1-PHENYL-ETHANONE ug/1
2,2-DIMETHYLPROPANE ug/1
2(3H)-BENZOTHIAZOLONE ug/1
2,5-DIETHYLTETRAHYDRO FURAN ug/1
2,6,1B,15-TETRAMETHYL HEPTADECANE ug/1
2-CYCLOHEN-l-ONE ug/1
2-ETHYL-l-HEXANOL ug/1
2-ETHYL HEXAMOIC ACID ug/1
2H-PYRAN-2-CARBOXYLIC ACID, 5 up/1
2-METHYLPROPANOIC ACID ug/1
2-PHENOXY ETHANOL ug/1
2-PEHTANOME,4,4-DIMETHYL ug/1
4,4'-Ct-MeTHYLETHYLIDENE) BIS PHENOL ug/1
4-HYDROXY-4-METHYL-2-PENTANONE ug/1
4,4'-BUTYLIDENE BIS[2-1,1-DIMETHYLETIIYL) ug/1
4,4-DIMETHYL-Z-PENTANONE ug/1
6-DODECANONE ug/1
9-OCTADECANOIC ACID ug/1
AMIDE ug/1
SEKZEKE, Cl-KETiiYuETiiEHYL) - ua/l
BICYCLO-2,2,l-HEPTAN-2-ONE,l, ug/1
BICYCLO(4,l,B)HEPTANe,7,7-DICHLORO ug/1
BUTYLATED HYDROXYTOLUENE ug/1
BENZENESULFONAHIDE, 4,4,4-TRIM ug/1
BENZEHESULFAMIDE ug/1
BEHZENESULFONAMIDE, N-BUTYL-4 ug/1
BENZENESULFONAMIDE,N,N,4-TRIM ug/1
BUTANOIC ACID, 3-METHYL-BUTYL ug/1
CWH18 HYDROCARBON ug/1
C1W12 HYDROCARBON ug/1
C10H14 HYDROCARBON ug/1
C3-BENZENE ug/1
C4-BENZENE ug/1
C6H12 HYDROCARBON ug/1
C6II14 HYDROCARBON ug/1
C7H14 HYDROCARBON ug/1
C7H140 HYDROCARBON ug/1
C7II5HS ug/1
C8H16 HYDROCARBON ug/I
C9H18 HYDROCARBON ug/1
C9II16 HYDROCARBON ug/1
C9II12 HYDROCARBON ug/1
C9-PHENOL ISOMER ug/1
CAPROLACTAM ug/1
CYCLOHEXANECARBOXYIIC ACID ug/1
CYCLOHEXANOL ug/1
CYCLOPENTANE,METHYL ug/1
CYCI.OTETRASILOXANE .OCTAHETHYI. ug/1
ALPHA, ALPHA-DIMETHYL BFN2ENEMETHANOL ug/1
DICHLOROBENZOIC ACID ug/1
DECANOIC ACID ug/1
1,2-DIETHOXYETHANE ug/1
DIETHYL ETHER ug/1
DODECANOIC ACID ug/1
ETHANE,1,1'-OXYBIX 2 ETHOXY ug/1
ETHANONE.l PHENYL ug/1
ETHYL HEXANOL ug/1
ETHYL METHYL BENZENE ug/1
ETNANONE, (PHENYLENE) BIS ug/1
HEXAHIOCACID,2-ETHYL ug/1
HEXAHYDRo 2H-AZEPIN 2 ONE ug/1

SAMPLING LOCATION: OI-29B

Max Min Median

SAMPLING LOCATION:

D / 0| Max Min Median D / 0| Median D / 0| Median D / 0|



TABIE 6 20 (continued)
Sunmary of TtNfAIIVELY IDEHHF1FD COMPOUNDS in Groundvwter

Oil landfill Site
NOTES: Calculations include "l>" and "J" flagged data and duplicates

p - number of detected values
0 - number of observations
This table sumnarires only those confounds that have been detected at least once.

Chemical Units

HEXADECANOIC ACID U9/1
HEXANOIC ACID ug/1
HEXANE (N-HEXANE) UJ/1
METHYL CYCLOPENTANE ug/1
M6THYL(M6THYLETHYLII»E) CYCI01IEXANE Ug/1
METHYL PHOPYL 8ENZENE ug/1
N,N-OIMETHYLMETIIAN AMINE ug/1
N0NANOIC ACIO ug/1
NONYLPHENOL ug/1
OCTANOIC ACIO ug/1
OCTAOECANOIC ACID uo/1
OXIRANE,2,2'-OXYBIS»€ ug/1
PHENOL, 2-C2H-BENZOTRIZOL-2 Yl) 4 METHYL ug/1
PHENOL,4,4-U-METHYLETHYHDE ug/1
POLY-ETHER ug/1
PALMITIC ACIO ug/1
PAIMITOIEIC ACIO ug/1
SULFWt (S» ug/1
SATURATED ALIPHATIC HYDROCARBON us/1
MOLECULAR SULFUR ug/1
TETRAOECAHOIC AUD ug/1
TRIiTHYL SILANE ug/1
THIOSIS METHANE ug/1
1,2,4-TRBieTHYL BENZENE ug/1
TETRAMETHYLUREA ug/1
UNKNOWN AROMATIC HYDROCARBON ug/1
UNKHOWN ALKANE ug/1
TOTAL UNKNOWN BNA TIC ug/1
UNKNOWN FREON TIC ug/1
TOTAL UNKNOWN BNA HYDROCARBONS ug/1
UNKNOWN VOA TIC ug/1
X.Y-DIMETHYL BENZENE ug/1
X-ETHYL-Y-METHYL BENZENE ug/1
X,Y,Z-TRICHLORO-1-PROPENE . ug/1

SAMPLING LOCATION: 01 298 SAMPLING IOCATION:

Max Min Median D / 01 Max ' Min Median D / 0| Median D / 0|

I

Median 0 / 0|

I

I

4.0 K If 1|
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Section 7
SOIL CONTAMINATION

Soil contamination at the Oil site has been characterized using both field GC screening
of vapor headspace off soil samples and laboratory analysis of soil samples collected
during drilling. This section briefly describes the methods and procedures used,
summarizes data collected, and provides an evaluation and comparison of field and
laboratory data.

7.1 FIELD SOIL VAPOR ANALYSIS

7.1.1 OBJECTIVES OF FIELD SOIL VAPOR ANALYSIS

The objectives of soil vapor headspace screening were to:

• Aid in evaluating potential aqueous phase contaminant migration
pathways for selected indicator VOCs

• Evaluate the relative concentration of selected VOCs as a function of
depth in boreholes drilled during the Hydrogeology Investigation

• Aid in selecting soil samples to be sent for Laboratory analysis

• Aid in selecting well perforation intervals for detection of contaminated
hydrogeologic units

7.1.2 FIELD METHODS AND PROCEDURES

Screening of soil vapor headspace samples was conducted in the field using gas
chromatography equipment. Discrete soil samples were collected using a California-
modified soil sampler. Soil samples were collected for both field headspace screening
and laboratory analysis. Soil vapor headspace analyses were performed in the field
using two GCs. One GC was configured with an electron capture detector (ECD) for
the analysis of selected halogenated hydrocarbons, and one GC was configured with a
flame ionization detector (FID) for the analysis of selected petroleum hydrocarbons.

Standard Operating Procedures (SOPs) for the soil vapor headspace method were sub-
mitted to EPA as part of the FSP for the Oil Hydrogeology Investigation (EPA,
September 14, 1989). Several modifications to the original SOPs were made during the
seven-month investigation. Some modifications were initiated by field personnel (with
concurrence and approval by the EPA project manager), and others were initiated

7-1

LAO63737\RR\219 023.51



I
based on recommendations from the Quality Assurance Management Section of EPA |
Region IX. The revised SOPs are included as Appendix G-l of this Draft Report.

Several problems were identified in the field analysis protocol that render the data |
usable as preliminary screening data only. Problems concerning calibration, peak
identification, and equipment performance are discussed in a memorandum to EPA •
prepared by CH2M HILL dated June 25, 1990. Though the field data does not meet •
all data quality objectives outlined for an EPA close support laboratory, the data does
aid in identifying zones of potential soil and aqueous phase contamination and may be •
used to aid in verifying the presence of contamination when complimented by •
laboratory data.

7.13 SELECTION OF SOIL VAPOR INDICATOR COMPOUNDS «

One objective of this Phase I Hydrogeology Investigation is the evaluation of the I
potential migration of leachate, groundwater, or other aqueous phase contamination *
away from the landfill site. It is important to select indicator compounds that are likely
to be indicative of aqueous phase contamination rather than contamination derived I
from the offsite migration of contaminated landfill gas. For this reason, some VOCs
were rejected for use as indicators of aqueous phase contamination. —

The consistent detection of low level contamination by some VOCs throughout the
unsaturated zone suggests a landfill gas source. Vinyl chloride (VC) is known to be «
present at high concentrations in landfill gas. Concentrations of VC detected in soil £
vapor headspace samples may be the result of offsite landfill gas migration rather than
aqueous phase contamination. Other compounds are known to "prefer" the gaseous •
phase under equilibrium conditions. TCA (1,1,1-trichloroethane) is another compound £
that has been shown to partition readily into the gaseous component of the vadose
zone. These compounds do not make good tracers or indicators of aqueous phase m
contamination, and, therefore, were not targeted for analysis during soil vapor •
headspace screening.

In contrast, some compounds "prefer" the aqueous phase due to their higher aqueous •
solubility and lower vapor pressure. These compounds, if present in an aqueous phase
source, are volatile enough to be present and detected in the gaseous component of the I
vadose zone. •

Compounds identified for use as indicator compounds or tracers for this investigation I
include: ™

Aromatic Hydrocarbons: I

• Benzene
• Toluene •
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• Ortho-xylene
• Ethyl benzene

Halogenated Hydrocarbons:

• Chloroform
TCE
PCE

The compounds listed above were identified and selected based on a review of histor-
ical laboratory data for the Oil site and on preliminary field analyses of soil vapor
headspace samples. Benzene, toluene, TCE, and PCE were selected as primary
indicator compounds for use in the evaluation of contaminant migration pathways.
Estimated concentrations of ethylbenzene, ortho-xylene, and chloroform were used as
supporting data when possible. The identification and quantification of
1,1-dichloroethylene and 1,2-dichloroethane were found to be questionable and are not
used in the discussions presented in this section. These data were questionable due to
the potential for misidentification of co-eluting peaks.

7.1.4 INTERPRETATION OF SOIL VAPOR CONCENTRATIONS

Soil samples were heated at a temperature of 80°C for a period of 20 to 30 minutes
prior to withdrawing a soil vapor headspace sample for analysis. Elevated temperature
was used to drive the VOCs into the headspace of the sample jar. The concentration
of VOC detected in a soil vapor headspace sample may be derived from a number of
sources including contaminated gas in soil pores, contaminated water in soil pores, or
sorbed phase contaminant chemically adhering to the surface of soil particles. The
quantity of contaminant entering the gas phase in a sample headspace jar is determined
by a number of variables including chemical concentrations and properties of the
contaminant; grain size and gradation of the soil matrix; mineral content, moisture
content and organic content of the soil; and gas-filled porosity and permeability.

Because of these variables, it is difficult to interpret soil vapor headspace data to
identify the source of the contaminant detected and to correlate soil vapor concentra-
tions (in ug/1 of gas) with soil concentrations (in micrograms/kilograms [ug/kg]).

7.1.5 RESULTS OF SOIL VAPOR HEADSPACE ANALYSIS

Results of field soil vapor headspace analyses are provided in Appendix G-2.
Maximum concentrations of contaminants detected in soil vapor headspace samples by
field gas chromatography analysis are provided in Table 7-1. A discussion of soil vapor
headspace analyses of indicator compounds for each boring is provided in
Appendix G-3.
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Table 7-1
Maximum Concentrations of Contaminants Detected in

Soil Vapor Headspace Samples by
Field Gas Chromatography Analysis

Parameter
Date

Sampled
Boring

Number
Depth
(feet)

Value or
Cone. Units

Volatile Organic Compound

Aromatic Hydrocarbons:

Benzene
Toluene
Ethylbenzene
Ortho-Xylene

Halogenated Hydrocarbons:

PCE
TCE

11/21/89
2/1/90
2/1/90
2/1/90

1/31/90
11/30/89

OI-25A
OI-28B
OI-28B
OI-28B

OI-28B
OI-22B

80
120
120
120

60
50

3,940
2,760
2,522
3,950

36.74
3.28

ug/1 of gas
ug/1 of gas
ug/1 of gas
ug/1 of gas

ug/1 of gas
ug/1 of gas
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The distribution of benzene, toluene, TCE, and PCE in soil samples from both
laboratory and field soil vapor headspace analyses are shown in Figures 7-1 through
7-4. At each well location a bar concentration graph shows the concentration of the
specified chemical with laboratory analyses on the left side and field soil vapor
headspace analyses on the right side. The concentrations are displayed on a log scale
to allow comparison of a wide range of concentrations. The fine- and coarse-grained
lithologic intervals in each boring are displayed in the center of the graph. This display
permits comparison of the laboratory and field soil vapor headspace analyses as a
function of depth, location, and lithology. Cross-sections prepared with these bar
concentration plots are provided in Appendix I.

Results of field soil vapor headspace analyses suggest the presence of elevated levels of
indicator VOCs in many areas around the landfill perimeter. Soil vapor headspace
concentrations of benzene appear to be highest in the upper 150 feet of most borings
where benzene was detected (except in Borings OI-15A and OI-18A, which contained
maximum concentrations of benzene at depths of 300 to 400 feet below ground surface
[bgs]). The maximum field soil vapor headspace concentration of benzene was
detected at a depth of 80 feet bgs in Boring OI-25A located in the southern portion of
the North Parcel. Field soil vapor headspace concentrations of toluene, ethylbenzene,
orthoxylene, TCE, and PCE, were spatially distributed around the entire perimeter of
the landfill site. Maximum field soil vapor headspace concentrations of these com-
pounds were detected in Boring OI-28B located in the eastern portion of the landfill
site.

Concentrations of VOCs in soil (particularly benzene and toluene) appear to correlate
with the shallow water table, the capillary fringe, and just below the water.

Low concentrations of TCE and PCE in soil vapor headspace samples may be the
result of interactions with contaminated landfill gas. Higher concentrations of these
compounds (>1.00 ug/lg) may be the result of leachate interaction with soil and
groundwater.

7.2 LABORATORY ANALYSES FOR SOIL SAMPLES

Depth-specific soil samples were collected for laboratory analysis of various chemical
parameters. A total of 87 soil samples were sent for laboratory analysis. Analytical
parameters include:

Soil pH
Total Organic Carbon (TOC)

• Cation Exchange Capacity (CEC)
• Volatile Organic Compounds
• Base/Neutral, Acid (semivolatile) Compounds
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• Tentatively Identified Compounds •
• Metals

Complete data listings for laboratory soil analyses are provided in Appendix N. Data •
listings for detected values only are provided in Appendix H-l.

7.2.1 LABORATORY INDICATOR PARAMETERS •

Based on a review of laboratory analysis data, several compounds (and soil pH) have •
been identified for use as indicators of contamination. These indicator compounds •
include:

Volatile Organic Compounds "

Benzene •
Toluene ™
Total xylenes _
Ethylbenzene I
TCE *
PCE _
1,4-Dioxane I

Semivolatile Organic Compounds M

Bis (2-ethylhexyl) phthalate
Pentachlorophenol •
3,3 - Dichlorobenzidine |
1,4 - Dichlorobenzene
1,2 - Dichlorobenzene •
Benzyl Alcohol I
Benzoic Acid
Butylbenzyl Phthalate •

Tentatively Identified Compounds

Total Unknown BNA TIC 1
Total Unknown BNA Hydrocarbon
Unknown VGA TIC I
Hexanedioic Acid ™
Sulfur
C3 - Benzene •
C4 - Benzene

I
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FIGURE 7-1
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Tentatively Identified Compounds (Continued)

• 2 - Methyl Propanol
C10H180

• QH12 Hydrocarbon
• C6H14 Hydrocarbon

Metals

Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Zinc

A description of contaminant concentrations as a function of depth in each borehole is
provided in Appendix H-2. The distribution of benzene, toluene, TCE, and PCE in soil
samples, based on laboratory and field soil vapor headspace analyses, are shown in
Figures 7-1 through 7-4. Cross-sections showing the cross-sectional distribution of
VOCs based on laboratory and field soil vapor headspace analyses are shown in
Appendix I.

Maximum concentrations of contaminants detected by laboratory analyses of soil
samples are shown in Table 7-2. Maximum concentrations of one or more
contaminants from laboratory analyses were detected in Borings OI-13C, OI-17A,
OI-18A, OI-18B, OI-19A, OI-20A, OI-22B, OI-23B, and OI-25A.

7.2.2 RESULTS OF LABORATORY ANALYSES BY PARAMETER

Soil pH

Laboratory measured pH values for soil samples collected during the Oil Hydrogeology
Investigation ranged from 5.28 to 9.85 pH units. These values are within the range for
natural soils. However, some samples with low pH contained organic contaminants,
suggesting that the low pH may also be the result of contamination rather than natural
conditions.
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Table 7-2
Maximum Concentrations of Selected Compounds
Detected in Laboratory Analysis of Soil Samples

Compound or Parameter
Date

Sampled
Boring

Number
Depth
(feet)

Value or
Cone.
Hg/kg

MCL
(water)
Mg*g

STLC
(mg/l)

Soil pH
Maximum
Minimum
Total Organic Carbon

Cation Exchange Capacity

12/14/89
11/03/89
01/03/90
01/24/90

OI-15B
OI-22B
OI-25B
OI-27A

40
130
260
50

9.85
5.28
8,750
20.9

NL

Volatile Organic Compound
Aromatic Hydrocarbons:

Benzene
Toluene
Ethylbenzene
Total Xylenes
1,4-Dioxane

Halogenated Hydrocarbons:

1, 1-Dichloroethane
1,2-DichIoroethene
PCE
TCE

10/24/89
11/21/89
10/24/89
10/24/89
10/11/89

11/14/89
11/14/89
11/14/89
11/14/89

OI-19A
OI-25A
OI-19A
OI-19A
OI-18B

OI-17A
OI-17A
O1-17A
OM7A

60
160
60
60
20

20
20
20
20

6.0 J
260
230
62
840

18
52 J
42
35

5
2,000 P

700 P
10,000 P

NL

5

5
5

TCLP
(Soil Extract)

mg/kg

NL
NL

0.50
NL
NL
NL
NL

NL
NL
0.7
0.5

Proposed
Action Level

(Soil) (mg/kg)

NL
NL

NL

NL
20,000
8,000

200,000
60

NL
NL
10
60
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Table 7-2
(Continued)

Compound or Parameter
Semivolatile Organic Compounds

Bis (2-ethylhexyl) phthalate

3,3 - Dichlorobenzidine
1,4 - Dichlorobenzene
1,2 - Dichlorobenzene
Pentachlorophenol
Benzyl Alcohol
Benzoic Acid
Butyl/Benzyl Phthalate
Tentatively Identified Compounds
Total Unknown BNA TIC
Total Unknown BNA Hydrocarbon
Unknown VOA TIC
Total Unknown VOA Hydrocarbon
Hexanedioic Acid
Sulfur
C3 - Benzene
C4 - Benzene
2 - Methyl Propanol
CioHigO
C6H12 Hydrocarbon
C6HH Hydrocarbon

Date
Sampled

11/28/89
10/12/89
01/22/90
10/24/89
10/11/89
11/30/89
10/12/89
10/25/89
10/25/89

11/28/89
11/28/89
11/06/89
01/05/90
10/12/89
10/12/90
10/24/89
10/24/89
11/28/89
11/06/89
01/05/90
01/05/90

Boring
Number

OI-13L
OI-19B
OI-18B
OI-19A
OI-18B
OI-22B
OI-19B
OI-19A
OI-19A

OI-13C
OI-13C
OI-20A
OI-23B
OI-19B
OI-18B
OI-19A
OI-19A
OI-13C
OI-20A
OI-23B
OI-23B

Depth
(feet)

60
252
30
60
20
130
252
100
100

60
60
70
140
252
130
60
60
60
70
140
140

Value or
Cone.
Hg/kg

3200 P
3200 P
838.2 P

3.0 J
1.0 JD
2100 P

432.30 P
140 J
85 J

8100 K
600 K
14 K
50 K
400 K

30,000 K
95 K
35 K

400 K
37 K
30 K
70 K

MCL
(water)
nsfcg

NL
NL
NL
75

620(G)
220(G)

NL
NL
NL

NL
NL
NL
NL
NL
NL
5.0
5.0
NL
NL
NL
NL

STLC
(mg/1)

TCLP
(Soil Extract)

mg/kg

NL
NL
NL
7.5
NL

100.0
NL
NL
NL

NI.
NL
NL
NL
NL
NL
0.50
0.50
NL
NL
NL
NL

Proposed
Action Level

(Soil) (mg/kg)

50
50
2

NL
NL

2,000
NL
NL

20,000

NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
NL
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Table 7-2
(Continued)

Compound or Parameter

Metals
Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Zinc

Date
Sampled

11/14/89
11/14/89
10/11/89
11/28/89
01/22/89
11/14/89
\ 1/14/89
11/14/89
11/30/89
10/11/89
01/22/90
01/22/90
01/22/90

Boring
Number

OI-17A
OI-17A
OI-18B
OI-13C
OI-18A
OI-17A
OI-17A
OI-17A
OI-22B
OI-18B
OI-18A

' OI-18A
OI-18A

Depth
(feet)

20
20
45
100
60
20
20
20
130
45
60
60
60

Value or
Cone.
Hg/kg

13.9
235
194
46.2
53.1

45,000
16

2,060
0.99
337
3.9
6

143

MCL
(water)
Mg/kg

500
10,000

100
2,500
2,500

NL
1,000

NL
20

2,000
100
500

5,000

STLC
(mg/1)

5
100

1
5

25
NL

5
NL
0.2
20
1
5

250

TCLP - Toxicity Characteristic Leaching Procedure
MCL - Maximum Contaminant Level
NL - Not Listed
J - Estimated trace value
P - Proposed
D - Duplicate Sample
K - Tentatively Identified Compound
(G) - EPA MCL Goal

TCLP
(Soil Extract)

mg/kg

5.0
100.0
1.0
5.0

5.0

0.2
NL
1.0
5.0
NL

Proposed
Action Level

(Soil) (mg/kg)

80
NL
40

400(Cr+6)
NL
NL
NL
NL
20

2,000
NL
200
NL
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Total Organic Carbon and Cation Exchange Capacity

Soil samples were analyzed for TOC and CEC to evaluate the ability of subsurface
geologic material to attenuate or retard the migration of selected contaminant in the
subsurface.

Organic contaminants sorb on clayey soils or soils containing high organic content. This
process may act to retard or attenuate the migration of these contaminants in the
subsurface at the Oil site. Soil samples collected from the Oil site and analyzed for
TOC contained concentrations ranging from 120 mg/kg in Boring OI-17A to
8,750 mg/kg in Boring OI-25B. The average TOC value for soil samples collected
during the investigation was 2,451 mg/kg.

CEC results ranged from 1.16 milliequivalents/100 grams (mg/lOOg) in Corehole 20 to
20.9 mg/lOOg in OI-27A. The average CEC value was 10.7 mg/lOOg.

Organic Compounds

Organic compounds detected in soil samples collected from the Oil site are listed in
Table 7-3. In general, soil contamination was most prevalent in samples collected from
relatively shallow depths (less than 100 feet below ground surface). Borings containing
elevated concentrations of one or more organic compounds include: OI-17A, OI-19A,
OI-20A, OI-23B, OI-25A, and OI-28B.

Aromatic hydrocarbons were found 1:o be most prevalent in borings OI-17A, OI-18B,
OI-19A, and OI-28B. Concentrations of benzene, toluene, ethylbenzene, and total
xylenes were found to co-exist in many cases, suggesting a potentially common source.

Toluene was the most commonly detected volatile soil contaminant at the site. Toluene
was detected in 49 soil samples collected from 19 different borings. Concentrations
ranged from an estimated trace value of 2.0 ug/kg to 260 ug/kg. The maximum toluene
concentration was detected in a soil sample collected from a depth of 240 feet in
Boring OI-25A. Concentrations greater than, or equal to, 100 ug/kg were detected in
Borings OI-25A, OI-16A, OI-19A, and OI-21B.

Halogenated hydrocarbons were detected in several soil samples collected during the
hydrogeology investigation (Table 7-3). Boring OI-17 contained the maximum
concentrations of 1,1-dichloroethane, 1,2-dichloroethylene, PCE, and TCE detected in
soil samples collected during the investigation. Maximum concentrations were detected
in a soil sample collected from a depth of 20 feet in Boring OI-17A. This sample
contained concentrations of 52 ug/kg 1,2-dichloroethylene; 42 ug/kg PCE; and
35 ug/kg TCE.

7-19

LAO63737\RR\219 023.51



Table 7-3
Detected Organic Compounds

Compound
Benzene

Toluene

Ethylbenzene

Total Xylenes

PCE

TCE

1,1-Dichloroethane

1,2-Dichloroethene

1,4-Dioxane

2-Butanone

4-Methyl-2-Pentone

Methylene Cloride

cis-1,2-
Dichloroethene

2-Propanone

Carbon Disulfide

Total VOC TICS

Benzoie Acid

1,2-Dichlorobenzene

1,4-Dichlorobenzene

Butylben^l Phthalate

Di-N-Butylphthatlate

Total BNA TICS

Number
of

Detected
Values

5

49

6

6

4

3

3

6

3

1

1

9

3

1

2

4

3

1

2

1

2

28

Borings Detected
(01- )

17A,18B,19A,28B

19 borings

18B,19A,28B

18B,19A,28B

17 A, 19A, 21B

17A, 19A, 21B

17LA,19A

16A,17A,18A,19A,20A

17A,18A,18B

20A

20A

17A,18B,19A,19B,28B

18B,28B

20A

25A

18B,20A,23B

18B,19A

18B

17A,19A

19A

19A.29B

16 borings

Detected
Range

(wg/kg)
1.0 J - 6.0 J

2.0 J - 260

5.0 J - 230

3.0 J - 62

1.0 J - 42

2.0 J - 35

2.0 J - 18

2.0 J - 52 J

18 - 840

660

270

2.0 J - 46

4.0 J 0- 10 J

810

1.0 J - 2.0 J

5.0 - 130

50 J - 140 J

l.OJ

2.0 J - 3.0 J

85J

43J - 320J

2.0 - 30800

J - Estimated value, for qualitative use only.
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Metals

Maximum concentrations of metals detected in soil samples collected during this
investigation are summarized in Table 7-2. Maximum concentrations of metals were
detected in Borings OI-13C, OI-17A, OI-18A, OI-18B, and OI-22B. A soil sample
collected from a depth of 20 feet bgs in Boring OI-17A contained the maximum
concentrations of As, Ba, Fe, Pb, and Mn. This is an area of known leachate seepage.
Maximum concentrations include 13.9 milligrams per kilogram (mg/kg) As; 235 mg/kg
Ba; 45,000 mg/kg Fe; 16 mg/kg Pb; and 2,060 mg/kg Mn.

A sample collected from a depth of 60 feet in Boring OI-18A showed the maximum
values of Cu, Se, Ag, and Zn. This is an area of known leachate seepage. Maximum
concentrations include: 53.1 mg/kg Cu, 3.9 mg/kg Se, 6.0 mg/kg Ag, and 143 mg/kg Zn.
Contaminated groundwater was detected at OI-184.

Other maximum metals concentrations in soils were detected in Borings OI-18B and
OI-22B. A soil sample collected from a depth of 45 feet in Boring OI-18B showed the
highest concentrations of Cd and Ni. Concentrations include 194 mg/kg Cd and
337 mg/kg Ni. A soil sample collected from a depth of 130 in Boring OI-22B showed a
concentration of 0.99 mg/kg Hg. In general, metals were most prevalent in the upper
100 feet of soil profile suggesting a shallow perched leachate or seepage source.

7.2.3 COMPARISON OF SOIL LABORATORY VALUES TO AVAILABLE
STANDARDS

An evaluation of the environmental impact of soil contamination by organic compounds
and metals is difficult to perform clue to the lack of applicable soil concentration
standards for these compounds. On July 27, 1990, EPA proposed requirements under
RCRA for corrective action for solid waste management units (SWMUs) [40 CFR
Parts 264, 265, 270, and 271]. The proposal will establish technical requirements for
implementing corrective action under Section 3004(u) of RCRA. It also proposes to
establish standards for states to become authorized to administer corrective action
requirements. Section 264.521 of the proposal establishes the general principles by
which action levels would be established for each medium (groundwater, soil, surface
water, and air). To provide guidance for RCRA permit writers, industry, and the
public, the July 27, 1990, proposal includes a list of values that the Agency believes may
be appropriate as action levels for a number of hazardous constituents in different
environmental media. These proposed action levels for constituents detected at the
Oil site are provided in Table 7-2. Soil concentrations of constituents including 1,4-
dioxane, PCE, and Cd were detected at levels above the EPA proposed Action Levels.
The appropriateness and relevance of the proposed standards to the Oil site are
currently undetermined.
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Organic chemicals and metals detected in soil are commonly evaluated based on how I
the soil contamination may contribute to groundwater contamination. This may be
done by evaluating the leaching potential of the contaminant from the soil matrix. One »
way to compare concentrations of metals in soils is to compare them to the Total J
Threshold Limit Concentration (TTLC) and Soluble Threshold Limit Concentration
(STLC) for that metal (if listed). If the metal concentration detected in a soil sample m
exceeds 10 times that of the listed STLC for the specific metal, then it is recommended |
that a Waste Extraction Test (WET Test) be performed on the soil sample (California
Department of Health Services, July 1987). If the contaminant concentration measured •
in the extract exceeds the STLC, then the soil is considered hazardous according to |
Title 22 of the California Administrative Code. The WET test also provides a means
of evaluating the leaching potential of contaminants in soil and provides a means of •
assessing the potential impact of soil contamination on underlying groundwater. In |
March 1990, the Federal government adopted the use of a Toxicity Characteristic
Leaching Procedure (TCLP) to characterize solid wastes. The TCLP replaced the •
former EP tox procedure for toxicity characterization. The TCLP is used to •
characterize RCRA waste for toxicity. This procedure will cover 25 additional organic
compounds, establish regulatory limits for these organic compounds, and retain the •
existing limits for 8 metals and 6 organic compounds. •

A list of constituents that are now regulated under the Toxicity Characteristic rule are I
shown in Table 7-4. Soil samples collected during this investigation were not analyzed •
by the TCLP. The TCLP regulatory levels for metals are essentially the same as those
from the former EP tox criteria, I

7.3 COMPARISON OF FIELD SOIL HEADSPACE I
ANALYSES RESULTS TO LABORATORY ANALYSES

RESULTS FOR SOIL SAMPLES |

Field analyses of soil vapor headspace provided a semiquantitative assessment of VOCs
in the subsurface. Field screening data are not to be used for enforcement purposes •
and should only be used as potential indication of contamination. Laboratory analyses •
provide confirmation of field screening data.

Overall, field soil vapor headspace analyses results agree reasonably well with •
laboratory soil analyses results, where available. Soil vapor headspace data suggest that
VOC contamination is present in the shallow profile of several borings drilled during •
the investigation. The field detection of VOCs in soil vapor headspace samples does ™
not verify the presence of contamination unless supported by laboratory data.
However, the presence of contamination in soil vapor headspace samples may be used I
to aid in identifying areas in need of further investigation.

I
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Table 7-4
Constituents that are Regulated

Under the Toxicity Characteristic Rule

New Constituents

Benzene

Carbon Tetrachloride

Chlordane

Chlorobenzene

Chloroform

m-Cresol

o-Cresol

p-Cresol

1,4-Dichlorobenzene

1 ,2-Dichloroethane

1,1-Dichloroethylene

2,4-Dinitrotoluene

Heptachlor (and its hydroxide)

Hexachloro-l,3-butadiene

Hexachlorobenzene

Hexachloroethane

Methyl ethyl ketone

Nitrobenzene

Pentachlorophenol

Pyridine

Tetrachloroethylene

Trichloroethylene

2,4,5-Trichlorophenol

2,4,6-TrichIorophenol

Vinyl chloride

Regulatory Levels

0.50 mg/1

0.50 mg/1

0.03 mg/1

100.0 mg/1

6.0 mg/1

200.0 mg/1*

200.0 mg/1

200.0 mg/1

7.5 mg/1

0.50 mg/1

0.70 mg/l

0.13 mg/1**

0.008 mg/1

0.5 mg/1

0.13 mg/1**

3.0 mg/l

200.0 mg/l

2.0 mg/l

100.0 mg/l***

5.0 mg/l

0.7 mg/l

0.5 mg/l

400.0 mg/l

2.0 mg/l

0.20 mg/l

Old EP Constituents

Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Selenium

Silver

Endrin

Lindane

Methoxychlor

Toxaphene

2,4-Dichlorophenoxycetic Acid

2,4,5-Trichlorophenoxypropionic Acid

Regulatory Levels

5.0 mg/l

100.0 mg/l

1.0 mg/l

5.0 mg/l

5.0 mg/l

0.2 mg/l

1.0 mg/I

5.0 mg/l

0.02 mg/l

0.4 mg/l

10.0 mg/l

0.5 mg/l

10.0 mg/l

1.0 mg/l

* If o-, m-, and p-Cresol concentrations cannot be differentiated, the total cresol concentration is used. The regulatory level for total
cresol is 200.0 mg/1.

** Quantitation limit is greater than the calculated regulatory level. The quantitation limit, therefore, becomes the regulatory level.
*** The Agency will propose a new regulatory level for this constituent, based on the latest toxicity information.
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7.4 NATURE AND EXTENT OF SOIL CONTAMINATION |

The results of laboratory and field soil vapor headspace analyses appear to indicate mt
elevated levels of contamination in many areas around the landfill perimeter. |

Soil contamination appears to be most prevalent in the upper 150-foot profile of •
unsaturated and saturated soils in borings drilled during this investigation. Indicators of |
soil contamination include soil pH and elevated concentrations of VOCs, semivolatile
organic compounds (base/neutral, acid compounds), TICs, and metals. •

The laboratory-measured pH of soil samples collected during this investigation ranged
from 5.28 pH units at a depth of 130 feet bgs in Boring OI-22B to 9.85 at a depth of •
340 feet bgs in Boring OI-15B. These values are within the range of pH values I
characteristic of natural soils; however, values less than 6 and greater than 8 may be
considered indicators of potential contamination. •

7.4.1 EXTENT OF SOIL CONTAMINATION BY ORGANIC COMPOUNDS

The results of laboratory and field soil vapor headspace analyses appear to indicate •
elevated levels of VOC contamination in most areas around the landfill perimeter.
Volatile organic compounds detected in soil samples by laboratory analyses include: •
benzene; toluene; ethyl benzene; total xylenes; 1,4-dioxane; benzoic acid; methylene ™
chloride; 1,1-dichloroethane; 1,2-dichloroethene; cis-l,2-dichloroethylene; trichloro-
ethylene; tetrachloroethylene; 2-butanol; 2-propanone (acetone); 2-butanone (methyl •
ethyl ketone); 4-methyl-2-pentone (methyl isobutyl ketone); C3-benzene; C4-benzene; —

C6H12 hydrocarbon and C10H180 hydrocarbon; and carbon disulfide. —

The nature and extent of soil contamination by VOCs at the Oil landfill site may be
derived from components including contamination adsorbed to soil matrix, »
contamination in soil pore moisture or liquids, and contamination existing in the soil jj
gas. Soil samples collected in the vadose zone may contain contamination derived from
migrating landfill gas or leachate. Soil samples collected below the water table are •
considered saturated and it is assumed that there is no soil gas component. Soil |
contamination detected below the water table is most likely derived from contaminated
soil and liquid (leachate or groundwater). However, contaminants in landfill gas just •
above the water table also may act to contaminate shallow groundwater. |

Field soil vapor headspace analyses provide an assessment of the spatial distribution of •
VOCs in the subsurface. Soil vapor concentration values less than about 1.00 ug/lg •
most likely indicate areas influenced by landfill gas migration or low level
contamination of soil and/or groundwater. Concentrations greater than 1.00 ug/lg may •
be indicative of leachate or groundwater contamination by leachate. The grain size of •
the soil matrix is the most important factor that determines the release of VOCs into
the soil vapor headspace screening jars when heated. A contaminated clayey or silty •
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soil sample may show less contamination than a coarser sample when screened using
the soil vapor headspace method. This is due to the low gas permeability and the small
exposed surface area of the finer grained soil sample.

The indicator compounds used in this evaluation include benzene, toluene, TCE, and
PCE. Highest concentrations of benzene and toluene were typically detected in the
upper 150 feet of the soil profile. Concentrations of benzene and toluene were
detected at deeper depths in several borings. In many areas, the contaminated soil
horizon coincides with the water table, the capillary fringe, or just below the water
table.

Concentrations of TCE and PCE were more dispersed through the vadose zone
suggesting a more mobile nature and the influence of migrating contaminated landfill
gas. High concentrations in the vadose zone may indicate a spill or other vadose zone
source. Concentrations of TCE and PCE appear to indicate low level contamination by
halocarbons around the entire landfill perimeter. Concentrations detected below the
water table may also be partially due to the partitioning of contaminants from landfill
gas into groundwater. Contamination detected below the water table may also be
derived from the mixture of leachate with groundwater.

Semivolatile organic compounds detected in soil samples collected during this
investigation include concentrations of 1,4-dichlorobenzene, 1,2-dichlorobenzene,
benzoic acid, butylbenzylphthalate, and di-n-butyl-phthalate. These compounds were
found in borings located in the west a.nd southwest perimeter of the landfill site.

7.4.2 EXTENT OF SOIL CONTAMINATION BY METALS

Soil concentrations of many metals were detected in concentrations that exceed the
STLC for that specific metal. Only cadmium and nickel were detected in concen-
trations that exceed 10 times the STLC. The maximum concentration of cadmium was
194 mg/kg detected in a soil sample from 45 feet bgs in Boring OI-18B. This
concentration exceeds 10 times the STLC of 1 mg/kg for this metal. The maximum
concentration of cadmium appears to occur above the saturated zone. Therefore, soil
contamination by cadmium exists in the vadose zone and most likely is derived from
migrating leachate contamination. Groundwater from well OI-184, which is screened
from 20 to 30 feet, is contaminated with leachate.

A maximum concentration of 337 mg/kg nickel was also detected in the soil sample
from 45 feet bgs in Boring OI-18B. T'his concentration exceeds ten times the STLC for
nickel. Similar to cadmium, soil concentrations of nickel exist above the water table in
Well OI-18B. Therefore, soil contamination by nickel exists in the vadose zone and
appears to be derived from a migrating leachate source.
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A maximum total chromium concentration of 46.2 mg/kg was detected in a soil sample •
from 100 feet in Boring OI-13C. Assuming that the total chromium detected may ™
potentially exist in the hexavalent state, this concentration nearly exceeds 10 times the
STLC of 5 mg/kg for hexavalent chromium. The depth to groundwater in Well OI-13C •
is about 67 feet bgs. Therefore, soil contamination by chromium appears to be present
below the water table. «
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Section 8
ASSESSMENT OF POTENTIAL
CONTAMINANT MIGRATION

This section discusses the potential mechanisms and pathways for the release of
contaminants from the Oil Landfill into the groundwater beneath and adjacent to the
site.

8.1 POTENTIAL CONTAMINANT RELEASE MECHANISMS

Five potential mechanisms for the release of contaminants from the Oil site to
groundwater are considered in this report:

1. Direct contact of solid waste and groundwater

2. Vertical migration of leachate into geologic units (primarily within the
Pico Unit) that may be exposed beneath the waste mass, followed by
lateral migration within those units

3. Lateral leachate migration into pathways (potentially perched) in both
the Lakewood/San Pedro and Pico Hydrogeologic Units

4. Vertical migration of dense, nonaqueous phase liquids (DNAPLs)
through the siltstone underlying the landfill

5. Contact of landfill gas with groundwater

8.1.1 DIRECT CONTACT OF SOLID WASTE AND GROUNDWATER

Comparison of available water level data from perimeter groundwater monitoring wells
with elevations of the base of the Oil Landfill from borings and aerial photographs
(Figure 5-8) suggests that the deepest part of the landfill on the western half of the
South Parcel may be approximately 60 to 70 feet below the regional water table
(Figures 4-4 and 4-6). The estimated depth of saturation is dependent upon how far
the contours from the groundwater mound on the west side of the landfill (Figure 4-4)
extend into the landfill. The elevation of the landfill at the deepest part is
approximately 300 fasl. May 1990 groundwater elevations in OI-5 and OI-18B, which
are west and southwest of the deepest disposal area, are 333 and 369 fasl, respectively.
Two wells completed in the San Pedro Unit north of the deep disposal area also
contain water levels above 300 feet: CDD-13 (333 fasl) and CDD-17 (314 fasl). If the
elevation of the base of a landfill is below the water table, then soluble contaminants
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I
may be leached from the waste into the groundwater. The potential for contaminant I
transport is greatest if groundwater flows through the waste, thus transporting the
soluble contaminants away from the landfill. •

Prior to disposal of hazardous waste on the western part of the South Parcel,
geotechnical investigations of the area were conducted by Converse Davis Dixon H
Associates [CDD] (1975, 1976). Water was not observed in CDD-12 (Figure 3-2, |
Figure 4-6), even though the total depth drilled was approximately 198 feet below the
current base of the landfill (CDD, 1976). This data is inconsistent with current obser- •
vations. Insufficient time may have been allowed for groundwater to collect in the |
corehole due to the low permeability of the siltstone. CDD (1976) reported that the
site foreman at Oil during the excavation of the pit indicated that "no groundwater or •
conglomerate was encountered, although wet sand seams within the siltstone were pres- |
ent in the northerly portion of the waste pit area."

The estimated water level contours for the mound of groundwater along the western I
boundary of the South Parcel have been drawn extending into the landfill. This
interpretation suggests a source of water beneath the western third of the South •
Parcel. The landfill is the most likely source of a mound of this size. If the mound is •
interpreted to occur more locally along the western boundary of the South Parcel, then
a gradient would exist into the landfill. Although the individual solid waste cells within •
the landfill would reduce the amount of groundwater flowing through the landfill, the •
potential exists for groundwater to flow into the solid waste at the base of the landfill,
and then to the northwest and southeast. Permeable pathways in direct contact with I
the solid waste on the south side of the deep disposal area are not currently known; ™
however, groundwater flowing to the north can flow into the Lakewood/San Pedro Unit
conglomerate that underlies the northern edge of the South Parcel solid waste. Current •
data shows that groundwater from monitoring wells CDD-13 and CDD-17, which are
screened into that interval, has been affected by leachate. .

If the shallow water levels adjacent to the western and southern perimeter of the
landfill are interpreted to represent the water table, then additional water table _
contours extending into the landfill would have to be added to Figure 4-4. Since the g
data on moisture conditions within the landfill provided by the PRP wells (Figure 5-11)
shows discontinuous saturated and sometimes pressurized intervals down to a depth of M
380 feet, the landfill may represent a continuum of saturated-unsaturated flow. |
Individual cells of solid waste may remain unsaturated due in part to the internal
pressures within the cells. •

8.1.2 VERTICAL LEACHATE MIGRATION

Leachate at the base of the Oil Landfill has the potential to infiltrate the underlying I
native soil and subsequently flow away from the site. Since disposed liquids can perch
on top of the individual layers of disposed waste, it is currently unknown if free liquids •
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are present at the base of the landfill. Leachate collection well S-LSW-1, completed in
early 1990, did not detect free liquids at the base of the landfill in the southern corner
of the South Parcel. Leachate, if present, would more likely be found at the deepest
part of the base of the landfill (Figure 5-8), which is located another 700 to 800 feet
north, since a portion of the leachate would likely flow downhill at the contact of the
siltstone and solid waste. If liquids are present, the low permeability of the Pico Unit
siltstone would result in relatively slow rates of groundwater movement. The estimated
average vertical groundwater velocity into the siltstone at the base of the landfill ranges
from 0.1 to 0.5 feet/year (ft/year) using a hydraulic conductivity of 1.5 x 10"7 cm/sec
(average of core samples [Table 4-6]) to 6.9 x 10"6 cm/sec (average for aquifer tests
[Table 4-5]), a vertical hydraulic gradient of 0.23 (from hydrogeologic cross section B-B'
[Appendix F, Figure F-2]), and an estimated porosity of 0.32.

The potential contact of a permeable geologic unit beneath the site with the refuse is a
cause for concern. CDD (1975, 1976) reported that with the exception of a band of
conglomerate on the northern boundary of the South Parcel, the permitted hazardous
waste disposal area was underlain by siltstone. Although they reported 198 feet of
siltstone beneath the depth of the landfill at its deepest point, the thickness of siltstone
at other areas may be less. For comparative purposes, it would take an estimated 100
to 500 years for leachate to flow through a 50-foot layer of siltstone beneath the site.

As discussed in Section 4, the average horizontal hydraulic conductivity of the siltstone
is assumed to be greater than the vertical hydraulic conductivity. This anisotropy will
result in increased horizontal flow relative to vertical flow in the siltstone. Assuming a
maximum localized horizontal hydraulic gradient of 0.08 from Figure 4-9, a hydraulic
conductivity of 6.9 x W6 cm/sec (0.019 ft/day), and a porosity of 0.32, the estimated
average linear horizontal groundwater velocity is 1.7 ft/year.

8.13 LATERAL LEACHATE MIGRATION

Lateral leachate migration may occur from leachate that infiltrates into the subsurface
geologic formations adjacent to the refuse and then moves off laterally in response to
the regional gradient. Due to the apparent perching of leachate within the landfill, it is
likely that leachate could flow laterally from the landfill into geologic formations above
the water table at the perimeter of the landfill, thus creating perched intervals or con-
taminating existing perched intervals.

The most contaminated wells at Oil are those completed into potentially perched zones
along the western and the western third of the southern boundary of the Oil site. This
supports the conclusion that lateral leachate movement into potentially perched zones
is occurring along the western and southern boundary of the South Parcel. Lateral
leachate migration would also help to explain the presence of the groundwater mound
along the site perimeter in this area. Potentially perched zones are present in both
Pico siltstone and at the contact of the Lakewood/San Pedro Unit and the Pico Unit.
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The offsite extent of these perched zones is currently unknown. Additional wells are •
proposed in the Phase II Investigation (Section 10) to evaluate the extent of potentially
perched intervals observed at the site boundary and to evaluate if the water levels M
represent the water table on perched intervals. Potential offsite leachate migration |
would occur more quickly in perched zones within or at the base of the San Pedro Unit
rather than within the siltstone. Zones within the Pico siltstone that contain a higher •
percentage of sand would act as preferential pathways within the silt. OI-15A is |
perforated in such an interval.

8.1.4 VERTICAL DNAPL MIGRATION I

DNAPLs such as pure chlorinated solvents may migrate vertically in the subsurface •
much more rapidly than water due to their higher density and lower viscosity (Roberts, I
Cherry, and Schwartz, 1982). DNAPLs may cause groundwater contamination by
groundwater flow through DNAPL residue in the vadose zone or below the water •
table. DNAPLs can readily enter fractures. In this case, the migration is controlled by I
fracture orientation and interconnection. The retention on fractures is low, but the
extent of migration can be much greater than for porous media. The presence of •
DNAPLs at the Oil site has not been documented; they are discussed in this section as •
part of a comprehensive consideration of potential contaminant release mechanisms.
DNAPLs are not considered to be a problem at the site at this time. •

The primary concern of DNAPLs at the Oil site is their potential to migrate through
the base of the landfill the Pico Unit siltstone, if the siltstone is fractured. Surface •
exposures of the siltstone at the southern site boundary contain some vertical jointing.
Jointing planes in the siltstone extend at least to the bottom of a 5-foot deep trench at
an apparent fault contact, which is adjacent to the interior Flare Station Facility (FS2) •
at the northwest corner of the South Parcel. The presence of fractures or jointing
planes in the siltstone beneath the landfill is unknown, but is. not expected, based on —
the lack of visible fractures or joints in the core samples of siltstone from Corehole 23 I
and Corehole 20 and from drive samples obtained at the other boreholes. It should be
noted that fractures are usually oriented vertically, and are, therefore, not always easily _
observed in coreholes. Most siltstone of the type observed at Oil would be expected to £
exhibit an orthogonal fracture system. The potential presence of the these fractures
does not, however, change the estimates of groundwater flow that are included in this •
chapter, since the hydraulic conductivity estimates from the aquifer tests would include |
the effects of fractures if they exist.

8.1.5 LANDFILL GAS MIGRATION I
Subsurface migration of LFG may result in contamination of groundwater with VOCs if •
the LFG contacts groundwater in perched intervals or at the water table or if I
infiltrating groundwater passes through LFG in the unsaturated zone. Landfill gas at
Oil contains ppm concentrations of gas phase VOCs. Some LFG samples contain up •
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to 0.5 percent gas phase VOCs. The VOCs contained in the LFG will dissolve into the
groundwater until the concentrations in the liquid and gas phases are in equilibrium
based on Henry's Law (Stephens, Ball, and Mar, 1986).

VOCs can also pass from the aqueous to the gas phase. VOCs dissolved in ground-
water will diffuse into the vadose zone and achieve equilibrium concentrations based on
Henry's Law. This is the principle used in soil gas monitoring. Thus, when VOCs are
found in both the vadose zone and the groundwater, it may be unclear whether the
source of the VOCs is from the migration of contaminated groundwater or from LFG
migration. This is particularly true of potentially perched intervals at the landfill
perimeter that may be contaminated from either leachate migration or from contact
with LFG. Elevated methane concentrations are diagnostic of landfill gas and support
the interpretation of groundwater contamination from LFG.

The presence of nonvolatile contaminants such semivolatile organic compounds, TOC,
or a large increase in metals concentrations may indicate advective transport rather
than LFG migration. In general, groundwater contamination caused primarily by LFG
is suspected in areas where: 1) LFG migration is documented, 2) VOCs represent the
primary contaminants in the groundwater and 3) VOC contamination occurs near the
water table, but not at a greater depth. The carbon dioxide in landfill gas can also
lower the pH of groundwater. This may have the effect of increasing the dissolution of
aquifer minerals, leading to an increase in TDS or metals concentrations. LFG may
also contribute to observed groundwater contamination in areas not fitting this
description, but it would not likely be the only source of groundwater contamination.

Based on these criteria, the VOC contamination at OI-20A may be due in part to LFG
migration. Groundwater from OI-20A contains median concentrations of 13 ug/1 PCE,
26 ug/1 TCE, and 4 ug/1 vinyl chloride. OI-20A is screened in the Lakewood/San Pedro
Unit at the water table from a depth of 139 to 169 feet bgs. OI-20B is screened at the
base of the Lakewood/San Pedro Unit at a depth of 250 to 280 feet bgs. VOCs are not
detectable in groundwater from OI-20B. OI-20A has a considerably higher TDS
concentration and lower pH (500 mg/1 TDS, pH 6.3) than OI-20B (200 mg/1 TDS,
pH 7.3). This may be due to dissolution of carbon dioxide into the groundwater at the
water table, which would decrease the pH and permit additional dissolution of acid-
soluble minerals. Comparatively, small median concentrations of two semivolatiles
were also observed in OI-20A (3.5 ug/1 1,4-dichlorobenzene and 1 ug/1 benzoic acid),
suggesting a potential small leachate component.

Table 8-1 summarizes calculations of estimated concentrations of VOCs in groundwater
at the location of OI-20A using Henry's Law and soil gas concentrations from soil
probe GMW-15B, located approximately 700 feet south of OI-20A. It can be seen that
the actual concentrations agree with the calculated concentrations within one order of
magnitude. The calculations for vinyl chloride have been completed using a value for
the Henry's Law constant from Kavanaugh and Trussel (1980) and from Environmental
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Solutions, Inc. [ESI], 1987. The agreement between the actual vinyl chloride
concentrating in OI-20A and that calculated using the Kavanaugh and Trussel (1980)
value for the Henry's Law constant is poor. ESI (1987) proposed that the Henry's Law
constant should be approximately 100 times less than that reported in the literature
based on a comparison of the activities of similar chemical compounds. Using the ESI
range of values for the Henry's Law constant, the vinyl chloride concentration in the
groundwater of OI-20A is also within one order of magnitude of the concentration
predicted by Henry's Law and the soil gas concentration.

Table 8-1
Comparison of Actual and Calculated Concentrations

of VOCs in OI-20A Using Henry's Law

Compound

Vinyl
Chloride

Benzene

PCE

TCE

H
(atm/mol/m3)

6.38(a>

O.OSeO3)

43xl(r3(a>

2.0 xlO'2^)

9.9 x 10'3(a)

Molecular
Wt.

(g/gmol)

62.5

62.5

78.1

131.4

165.8

GMW-15B
Cone,
(ppbv)

3800

3800

305

620

620

Calc. Equil.
Water Cone.

<«g/0

0.037

6.6

5.5

4.1

10.4

Actual Ave.
Conc.in

OI-20A (ug/1)

4

4

1

13

26

Ratio
Actual/
Calc.

108

0.61

0.18

3.2

2.5

Ref: WjCavanaugh and Trussel (1980)
(b)Environmental Solutions (1987)

8.2 POTENTIAL CONTAMINANT MIGRATION PATHWAYS

The potential contaminant migration pathways identified at the Oil site that have the
highest permeability are the Lakewood/San Pedro Unit and the sandstone/conglomerate
units within the Pico Unit siltstone, including the A-Sand, the Upper Sand, the Lower
Sand, and other undifferentiated sandstone/conglomerate units. The Pico siltstone, with
lower permeability, represents a potential pathway of less concern.

8.2.1 LAKEWOOD/SAN PEDRO UNIT

Contaminated shallow groundwater within the Lakewood/San Pedro Unit adjacent to
the western and southern boundary of the South Parcel represents either perched
groundwater or the water table. Commonly these potentially perched zones occur at
the base of the Lakewood/San Pedro Unit at the contact with the Pico silt. Wells OI-4
and OI-18A are completed in this unit. The extent of these potentially perched
intervals is not known. A surface seep was reported within the Southern California Gas
Company property west of the South Parcel at the contact of the San Pedro
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conglomerate and the Pico Siltstone. The thickness of the potentially perched zones
varies; in OI-4 it has varied from zero to 9 feet. The current depth at OI-18A is
10 feet.

The Lakewood/San Pedro Unit appears laterally continuous with the aquifers within the
Central Basin approximately 3,500 feet to the southwest of the site (Figure 4-8).
Therefore, leachate flow within the Lakewood/San Pedro Unit could potentially reach
the Central Basin aquifers through this pathway. The rate of leachate leaving the site
within the Lakewood/San Pedro Unit is unknown. Given the ephemeral nature of the
potentially perched water at OI-4, it is not known whether the perched water could
travel that far.

The Lakewood/San Pedro Unit at the northwest corner of the South Parcel may be
approximately 250 feet thick. The hydraulic conductivity as measured by OI-19B,
ranges from 84 to 103 ft/day. As previously discussed in Section 4.4.6, this high
conductivity combined with an apparent steep hydraulic gradient gives the potential for
a high groundwater velocity toward the west. Given the documented presence of
VOCs in the groundwater at this location, the Lakewood/San Pedro Unit represents a
significant potential pathway for contaminated groundwater. Water from this location
would flow to the west. The nearest active well is approximately 1.6 miles to the west
(See Section 9). Further discussion of this pathway is provided in Seciton 8.2.4.

The Lakewood/San Pedro Unit is also contaminated with VOCs in OI-20A at the
northeast corner of the South Parcel. The lateral continuity of the thick sequence of
coarse-grained deposits in this area is unknown, but it may potentially be connected to
the San Gabriel Basin (Figure 4-8). Additional geologic characterization northeast of
the site is needed to answer this question. As previously discussed in Section 4.4.2,
groundwater flow from the vicinity of OI-20A is expected to be primarily to the east.
The presence of a saddle of Pico siltstone northeast of the North Parcel would limit
groundwater flow in that direction. Based on very limited water-level data, it appears
that groundwater flow would continue east toward Whittier Narrows or northeast
towards a pumping center in the San Gabriel Basin (Figure 4-17).

8.2.2 PICO SILTSTONE

Saturated intervals within the Pico siltstone are common adjacent to the site. OI-17A,
OI-27A, and OI-16A are completed into saturated Pico zones that are potentially
perched. These zones are contaminated with leachate, as shown by the concentrations
of organic contaminants in groundwater. Estimated average linear groundwater
velocities within the Pico siltstone of 0.002 to 0.03 ft/day (0.7 to 11 ft/year) [Section
4.4.6] indicate that since the start of liquid disposal in 1954, leachate may have travelled
from approximately 25 to 400 feet in the siltstone. It is likely that additional time may
have been required before leachate production began; in this case the estimated travel
distance would be less. The estimated travel distance within the siltstone is not great
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enough to have impacted water supplies. It is possible, however, that leachate flow •
through the siltstone could lead to a more permeable unit with greater groundwater
velocities. •

8.2-3 A-SAND

The A-Sand is the largest of the sandstone/conglomerate units within the Pico siltstone. £
Organic TCL contaminants have not been detected within the A-Sand at the locations
monitored by OI-17B, OI-29B, OI-14C, OI-23B, and OI-21B. Metals concentrations do •
not appear to be anomalous in this unit. The presence of TICs in OI-2 and OI-17B |
suggest that leachate components may be present at low concentrations, but the data
are not conclusive. •

Groundwater from OI-2 has occasionally contained VOCs. OI-2 also contains hydrogen
sulfide gas (H2S). The source of the H2S is inconclusive based on stable isotope data •
(Section 6-6). TICs are also occasionally reported. This information suggests that OI-2 •
may be contaminated by the Oil landfill. All other A-Sand wells appear to be clean,
including OI-14C, which is downgradient of OI-2. •

The current interpretation of the continuity of the A-Sand (Figures 4-8 and 4-9)
indicates that this unit is not continuous with the permeable aquifers of the Central I
Basin. The A-Sand appears to terminate within the Pico silt below the Central Basin "
aquifers.

The average linear groundwater velocity in the A-Sand was estimated to be 0.2 ft/day *
(73 ft/year) in Section 4.4.6. Assuming that no flow constriction occurs within the A-
Sand, a total estimated travel distance of approximately 2,600 feet is calculated since I
the start of liquids disposal in 1954. The actual groundwater travel distance is likely
much less. The A-Sand has an almost constant head over much of its extent, as _
measured by the Oil monitoring wells, but there is a 120-foot head drop between this I
sand and the Sunnyside aquifer to the southwest. This head difference indicates that
the Pico siltstone may be an effective continuous aquitared separating the two. g

8.2.4 UNDIFFERENTIATED PICO SANDSTONE AND CONGLOMERATE UNITS

Many individual sandstone/conglomerate units have been identified within the Pico |
Unit. The lateral continuity of most of these units is unknown. Some of them may
potentially intersect the refuse beneath or along the perimeter of the landfill. The •
turbidite depositional model for these units predicts that the lateral continuity and the |
connectivity of the individual layers may be limited. If this is true, then the potential
for contaminant transport through the Pico Unit sandstone and conglomerate units is •
greatly reduced. I

I
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OI-19A contains TCE, PCE, and other VOCs, as described in Section 6. It appears
likely that this unit is connected to the San Pedro Unit at OI-19B and further
downgradient to the Pico sandstone unit at OI-26A. The presence of TCE and PCE in
these three wells indicates a plume of VOCs moving to the northwest. The
downgradient (west/northwest) extent of the unit screened by OI-26A is currently
unknown.

The Lower Sand unit at the southern perimeter of the South Parcel is monitored by
OI-15B. This well contains no detectable VOCs. It does contain H2S, which appears
to originate from the landfill (Figure 6.6). No other indications of landfill
contamination are present. The geologic cross section A-A (Figure 3-3) suggests that
this unit may potentially intersect the solid waste.

Groundwater from the Upper Sand, which is monitored by OI-3, has infrequently
contained VOCs and TICs, which suggests potential landfill contamination. The
thickness of the upper sand is generally less than 50 feet. The pH of groundwater from
OI-3 is over 11. This is suspected to be caused by grout contamination. The very high
pH affects groundwater chemistry, and may result in inaccurate analyses.
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Section 9
IDENTIFICATION OF POTENTIAL EXPOSURE POINTS

The locations of existing active and inactive groundwater production wells within a
3-mile radius of Oil are shown in Figure 9-1. There are 50 active production wells
within this area. None of the active wells are within a 1-mile radius and only 11 are
within 2 miles. The closest active production wells in the Central Basin are located
1.5 miles to the southeast of the OH site. In the San Gabriel Basin, the nearest active
wells are 2 miles to the northeast.

According to LACDPW records, a number of wells that previously existed in the
vicinity of Oil (within 1.5 miles) have been abandoned or destroyed. This was largely
due to the availability of water from the cities of Monterey Park and Montebello. Land
use in the area around the Oil site is primarily residential and commercial (Figure 1-4).
Adjacent property owners and land use were discussed in Section 1.4.3.

Well construction data for the production wells within the 3-mile radius is included in
Table 9-1. The yearly pumping data for these wells over the period from 1977 through
June 1988 is also tabulated in Table 9-1. A majority of the production is from the
three well groups located between 2 and 3 miles northeast of site in the San Gabriel
Basin.

The City of Monterey Park operates 3 artesian wells (2875B, 2875D, and 2885) for
dewatering the groundwater table. These three wells are located approximately 1 mile
northwest of the site (Figure 9-1). The water produced from these wells is discharged
directly into the storm drain system.

Groundwater contamination from industrial sources already exists above federal or
state drinking water standards (MCLs) across much of the San Gabriel Basin. The San
Gabriel groundwater basin is currently undergoing cleanup through EPA's Superfund
program. To the northeast, the closest contaminant data is from production wells
located about 2 miles away. Most of these wells have contaminant levels below MCLs,
although one well, 01902666 (Figure 9-1), has had PCE detected above the MCL of
5ug/l.

As part of the San Gabriel Basin Superfund cleanup, EPA is performing an operable
unit feasibility study (OUFS) in Whittier Narrows (located about 2 miles east of the
site). Whittier Narrows is the only area of subsurface outflow from the San Gabriel
Basin (CDWR, 1966). VOC contamination is prevalent on the San Gabriel
(upgradient) side of Whittier Narrows. Six compounds (TCE, PCE,
trans-l,2-dichloroethene, 1,1-dichloroethene, carbon tetrachloride [CTC], and
1,2-dichloroethane) have been detected at or above MCLs (Central and West Basin
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I
Replenishment District, 1990). TCE and PCE are the two VOCs detected most |
frequently in the area.

No organic compounds exceeding MCLs have been detected in Central Basin •
production wells located within a 3-mile radius of the Oil site (Central and West Basin
Water Replenishment District, April 1990). However, several organic compounds have •
been detected at levels between detection limits and MCLs. TCE and PCE, in •
particular, have been detected in several monitoring and production wells sampled as
part of the Whittier Narrows OUFS (Central and West Basin Water Replenishment •
District, April 1990). •

No evidence exists that indicates contamination from the Oil site is affecting •
groundwater quality at any production well. Additional monitoring wells are needed to ™
assess the extent of contamination downgradient from the VOC contamination detected
at OI-26A and OI-20A and to evaluate the extent of shallow groundwater I
contamination adjacent to the western and southern perimeter of the South Parcel.
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Section 10
RECOMMENDATIONS

Based on the experiences during the field portion of this investigation, data deficiencies
identified during analysis, and the conclusions presented in this report, recom-
mendations for further field investigations and analysis during the Phase II
Hydrogeology Investigation are presented in this section. These recommendations
represent a starting point for the discussion of specific tasks that will be included in the
Phase II Investigation. The scope of work is not fully defined at this time and will be
developed by EPA and their contractors with input from the PRPs and other interested
parties.

The objectives for the Phase II Investigation will include those listed below:

1. Characterize the extent of the VOC plumes observed at (1) OI-20A and
(2) OI-19A, OI-19B, and OI-26A.

2. More fully characterize the occurrence of shallow groundwater adjacent
to the western and southern boundary of the South Parcel to see if it is
perched or part of the water table.

3. Evaluate the extent of shallow groundwater contamination along the
South Parcel perimeter and estimate the quantity of leachate that may be
leaving the site by this pathway.

4. Develop the data necessary to evaluate whether a change in storage of
leachate within the landfill is occurring.

5. Develop a more detailed understanding of the geology east and northeast
of the site by additional geologic mapping.

6. Characterize the geology on the northern perimeter of the South Parcel
by installing a deep boring/well east of the Greenwood Avenue overpass.

7. Continue routine sampling of existing groundwater monitoring wells to
monitor known potential contaminant pathways.

The recommendations are discussed in four categories: (1) routine data collection
activities, (2) additional drilling, (3) additional data analysis, and (4) other field
activities.
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I
10.1 ROUTINE DATA COLLECTION ACTIVITIES |

The activities listed below should be continued on a routine basis. •

• Quarterly measurement of water levels in all Oil monitoring wells

• Periodic sampling of groundwater monitoring wells I

« Semiannual measurement of water levels in the Southern California •
Gas Company (SoCalGas) monitoring wells (Drillsite 1 [DS-01], •
Monterey 39A, Schnakenberg No. 1, Burke No. 3, and Dore No. 2)

• Periodic measurement of water levels in GMW, air dike, gas extraction, "
and leachate wells

Periodic water level measurements in all groundwater monitoring wells are needed to "
evaluate trends in water levels that are required to further interpret the site
hydrogeology. Water levels in the GMW, air dike, gas extraction, and leachate wells I
would be invaluable to understanding the shallow (potentially perched) groundwater ™
adjacent to the South Parcel. Water levels from leachate or gas wells within the landfill
would help to evaluate changes in storage of leachate within the landfill. I

SoCalGas checks their monitoring wells quarterly for the presence of methane in _
groundwater by lowering a probe down the well. An EPA representative should |
accompany SoCalGas on their monitoring round to take the water levels. Access for a
water level sounder is only available in the SoCalGas monitoring wells listed above. mm

The frequency of groundwater sampling and the specific analytes should be evaluated
to develop a comprehensive and cost-effective monitoring program. All analyses will •
not be required during each sampling event. For example, because of the small |
number of detected values of pesticides and PCBs and the low concentrations of the
values detected, the frequency of pesticide and PCBs analysis could be reduced to every •
second or third sampling round. I

10.2 RECOMMENDED ADDITIONAL DRILLING I
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The recommended monitoring well installations summarized in Table 10-1 and shown •
in Figure 10-1 constitute a starting point for the scope of the Oil Phase II •
Hydrogeology Investigation. Other monitoring wells may be needed based on further
analysis. •
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Table 10-1
Recommended Additional Drilling

Well

OI-3A

OI-6A

OI-14A

OI-19D

OI-24B

OI-26C

OI-30A

OI-31A

Location

Redrill of OI-3

Near OI-6 location

OI-14C location

OI-19B location

Deep boring 200 feet east of
CDD-13

OI-26 well cluster

East of OI-20A near
Pomona Freeway and
Paramount Boulevard

West end of SCE property
(nursery)

Estimated
Depth

(ft)
250

150

100

150

600

100

350

300

Target Zone

Upper Sand

Perched zone in Pico Unit

Perched zone at contact of
Lakewood/San Pedro and
Pico or water table in Pico
siltstone

Water table

Pico sandstone or
conglomerate

Potential perched zone in
Lakewood/San Pedro or water
table in Pico siltstone

Base of Lakewood/San Pedro
Unit

Upper Pico Sand

Recommended
Drilling Method

Mud rotary

Dual tube

Dual tube

Dual tube;
air rotary

Mud-rotary

Dual tube

Mud-rotary

Mud-rotary

Rationale for Well

Current well appears to be contaminated
with grout

Monitor potential perched zones at site
perimeter

Monitor downgradient extent of perched
interval at OI-4 or potential shallow
contamination

Characterize shallow contamination at
location of OI-19B

Define geology and monitor potential
permeable unit on north side of South
Parcel
Characterize shallow contamination
downgradient of OI-19B

Geology and groundwater contamination
downgradient of OI-20A

Geology and water quality downgradient of
OI-26A

LAO63737\RR\219 041A.51-1



Table 10-1
(Continued)

Well

OI-32A

OI-33A

OI-34A

Location

Between OI-6 and OI-17A

West side of SoCalGas
Facility

Southeast of OI-17A

Estimated
Depth

(ft)

150

100

100

Target Zone

Perched zone in Pico Unit

Perched zone present at
OI-18A

Perched zone present at
OI-17A

Recommended
Drilling Method

Dual tube

Dual tube

Dual tube

Rationale for Well

Monitor potential perched zones at site
perimeter
Monitor downgradient extent of observed
perched interval
Monitor downgradient extent of observed
perched interval

Notes: SCE - Southern California Edison Company
SoCalGas - Southern California Gas Company
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Eleven additional wells are proposed in Table 10-1. Three of the wells (OI-14A,
OI-33A, and OI-34A) are located downgradient of highly contaminated potentially
perched intervals. These wells will monitor the extent and quality of these perched
water zones downgradient of the site boundary. Two other wells (OI-6A and OI-32A)
are proposed to detect the presence of any additional perched intervals along the
southern boundary of the South Parcel.

Two of the additional wells (OI-19D and OI-26C) are located at existing well clusters.
These two wells are proposed as water table wells to assess the shallow contamination
at clusters where deeper contamination has been observed. Additional wells OI-30A
and OI-31A are in locations downgradient of OI-20A and OI-26A, respectively. Both
OI-20A and OI-26A are contaminated with VOCs.

OI-24B is a deep well located along the northern boundary of the South Parcel. This
well will be used to further refine the understanding of the geology in this area and to
assess the extent of the Pico sandstone and conglomerate units observed in wells
OI-25B and OI-22B.

OI-3A is proposed to replace OI-3. The consistently high pH (greater than 11) in OI-3
indicates that this well is contaminated with grout. Water samples from the well may
not be indicative of actual conditions in the Upper Sand unit monitored by OI-3.

10.3 ADDITIONAL DATA ANALYSIS

Due to the compressed schedule of the Oil Landfill Phase I Hydrogeology Investiga-
tion, some data analysis could not be included within the available schedule for this
investigation. Additional analysis of existing data either before or after the Phase II
Investigation may help to further characterize the complex hydrogeology of the Oil site.
Suggestions for further analysis are listed below:

1. Mounding calculations to evaluate how much water is needed to produce
the mound of groundwater adjacent to the western and southern
boundary of the South Parcel, and, conversely, how long a mound of this
size would take to dissipate with no additional water added.

2. An updated water budget for the landfill would provide a better estimate
of the potential volumes of leachate in storage and flowing from the site.

3. A groundwater model would provide a more complete understanding of
the flow system and would give more accurate estimates of flow rates and
directions.

10-7
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I
4. A comparison of the metals concentrations for filtered and unfiltered I

groundwater samples from the Oil site.

5. Re-evaluation of water quality data based on the results of the NEIC •
analysis of groundwater samples sent to the NEIC laboratory in May
1990. Specific organic indicator parameters may be identified from their 8
detailed sample analysis. ™

10.4 OTHER FIELD ACTIVITIES *

The SoCalGas Well No. 2897A should be formally abandoned. Based on the elevation •
of the well perforations, this well appears to be completed in the Lower Sand. OI-15B
was completed into the Lower Sand in the same general vicinity during this field «
investigation. Well No. 2897A is constructed with a 16-inch-diameter casing steel j|
casing; therefore, approximately 8,000 gallons of water must be pumped, contained, and
disposed (three well volumes) each time this well is sampled. The condition of the well •
seal above and below the perforated interval is also not known and the steel casing is |
fairly rusted. In addition, no permanent pump is installed in the well, so a pump
contractor would have to be used to install and remove a pump each time a sample •
was needed. For these reasons, SoCalGas should be requested to properly abandon |
the well. A replacement monitoring well could be installed into the Lower Sand unit at
the same location if it is determined that one is needed. •

In order to investigate the continuity and connectivity of the high-permeability sands at
the site, it would be advantageous to complete a long-term pumping test at a location •
where drawdown measurements could be made in a number of wells completed in dif- •
ferent units. OI-2 and OI-15B would be the best for this purpose, since five permeable
intervals are monitored in this corner of the landfill; however, groundwater from both I
of these wells contain significant concentrations of hydrogen sulfide. The groundwater ™
would, therefore, likely have to be treated before disposal. Other locations may
produce useful data for a long-term test; however, the required pumping rate and time, I
and the associated cost of water treatment and disposal should be evaluated before "
starting this activity.

m

I

I

I
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I Section 11

SUMMARY

• 11.1 GOALS OF INVESTIGATION

The Phase I Hydrogeology Investigation for the Oil Landfill Superfund Site in

I Monterey Park, California, was conducted from September 1989 to March 1990. The
objectives of the investigation were to characterize the site hydrogeology and to assess
the effect of past waste disposal activities on the quality of groundwater in the site

•

vicinity. The goal of the investigation was to fill data gaps from previous hydrogeologic
investigations of the Oil site and to define data gaps for a planned Phase II
Hydrogeologic Investigation.

I
11.2 SCOPE

• The major tasks of the investigation were:

• • Drilling of two coreholes to depths of 360 and 450 feet

• Drilling, geophysical logging, installing, and developing 25 new monitoring
• wells ranging in depth from 30 to 540 feet

I
_ • Conducting aquifer testing of new wells by short-term pumping tests or
I slug tests

I » Three complete samplings of each new well for the EPA Hazardous
Substance List (HSL) compounds and other selected indicator
parameters

I • Redevelopment and repair of existing monitoring wells

• • Groundwater quality data base management and analysis

• Geologic, hydrogeologic, and geochemical analysis of data

I

I

I

Collecting of soil samples at specified depths and performing laboratory
and field GC analyses of soil samples

i
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11.3 GEOLOGY
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The Oil site consists of a complex stratigraphic sequence of discontinuous high- •
permeability sandstone and conglomerate formations in a regional matrix of lower- •
permeability siltstones. Two hydrogeologic units have been defined at the Oil site:
1) The Lakewood/San Pedro Hydrogeologic Unit, consisting primarily of weakly •
cemented, sandy conglomerate of marine and continental origin, and 2) the Pico •
Hydrogeologic Unit, a massive marine siltstone with interlaminated, very fine sand.
Within the Pico Unit are sandstone and conglomerate units interpreted to be turbidites •
(i.e., submarine channel deposits). Based on updated geologic cross-sections, the ™
turbidite deposits appear to be lenticular and discontinuous. One of the largest of
these turbidite deposits, the A-Sand, can be traced along the entire southern boundary I
of the Oil site, but, with the exception of the eastern end of the South Parcel, does not •
appear to extend to the north under the South Parcel.

11.4 HYDROGEOLOGY -

The Oil site is located in the Montebello Hills, one of a series of low-lying hills that
separate the San Gabriel Basin to the north from the Central Basin to the south. «
Based on the location, the potential exists for migration of contaminated groundwater J
into both groundwater basins, which are used as sources of water supply.

Groundwater at the Oil Landfill occurs in potentially perched, unconfined, and |
confined aquifers. Shallow groundwater that may be perched is present in multiple
zones along the western and southern boundaries of the Oil South Parcel and within •
the solid waste on the western third of the North Parcel. The Lakewood/San Pedro I
Unit is an unconfined aquifer on the North Parcel and the northern and eastern
boundary of the South Parcel. The lenticular sandstone and conglomerate units within •
the Pico Hydrogeologic Unit are confined aquifers in most cases. The largest of these, m
the A-Sand, can be traced along the entire southern boundary of the Oil site. Other
thinner, confined Pico sandstone and conglomerate units are present and may be in fl
contact with the solid waste in the eastern end of the South Parcel. The Pico Unit •
siltstone has a low vertical permeability and is, therefore, an effective confining layer,
but the presence of fine sand laminations results in a significant horizontal permeability. •

The hydraulic conductivity of the Lakewood/San Pedro Unit ranges from 0.1 to 158
ft/day. The highest values occur at the northeast and northwest corners of the South I
Parcel. The hydraulic conductivity of the Pico sandstone and conglomerate units ranges ™
from 2 to 17 ft/day. The horizontal hydraulic conductivity of the Pico silt averages
0.019 ft/day (6.9 x 10"6 cm/sec). One monitoring well (OI-18B), which has 40 feet of •
well screen in the silt, can produce a constant 3 gpm.

I

I
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Water levels have risen in 9 of the 17 Oil monitoring wells over the last 2 years. The
overall rise in groundwater levels does not coincide with the below average
precipitation experienced in the area in recent years and suggests that a secondary
source of water is present in the area.

Generalized groundwater level contours indicate that groundwater flows away from the
Oil site in all directions. The majority of groundwater from the South Parcel flows to
the south and southwest towards the Central Basin. Based on limited data, ground-
water from the east end of the South and North Parcels flows primarily to the east.
Groundwater from the western half of the North Parcel flows west into the Central
Basin. An apparent mound of groundwater is present along the western and southern
boundary of the South Parcel. Leachate flow from the landfill is a potential source of
the water generating this mound. The mound may induce groundwater flow into the
waste prism.

Average linear groundwater velocities away from the Oil site range from 0.6 to 28 ft/
day in the Lakewood/San Pedro Unit and from 0.002 to 0.03 ft/day in the silt. Ground-
water flow velocities decrease significantly away from the Oil site.

11.5 WASTE CHARACTERIZATION

The Oil Landfill contains an estimated 22 to 31 million tons of solid waste. Liquid
wastes were disposed at Oil throughout its history. More than 300 million gallons of
liquid waste are recorded as having been disposed at the site between 1976 and 1983.
The South Parcel solid waste covers 130 acres and averages approximately 200 to
325 feet in thickness. The North Parcel waste is less than 50 feet thick and covers
11 acres. Leachate and landfill gas (LFG) migration are the two most important
mechanisms of groundwater contamination at the site.

11.5.1 LEACHATE

Previous surface leachate seeps on the southeastern, southern, western, and
northwestern portions of the South Parcel perimeter have been controlled by the
installation of subsurface leachate extraction wells and horizontal collection pipes.
Leachate production has been decreased from approximately 30,000 gallons per day in
1981 to approximately 2,400 gallons per day in June 1990.

Deep wells installed into the South Parcel refuse indicate the presence of apparently
discontinuous saturated zones of leachate ranging in elevation from 380 to 599 fasl.
The landfill elevation ranges from approximately 300 feet to 640 fasl. One observed
leachate zone within the landfill has 100 feet of pressure head. Dry solid waste was
observed at the base of the landfill at this location.
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I
The composition of Oil leachate was characterized for use in assessing groundwater flj
contamination by leachate. The total dissolved solids (TDS) concentrations are variable
and range from approximately 7,000 to 42,000 mg/1. The major ions are sodium and •
chloride. Sulfate is not present, since it is converted to sulfide in the reducing landfill I
environment. Ammonia is present in concentrations from 78 to 1,810 mg/1 due to the
reduction of nitrogen. Iron and manganese are present in mg/1 concentrations. •
Barium, zinc, copper, chromium (total), and arsenic are present between 100 and •
I,000 ug/1. The leachate contains a large number of volatile organic compounds
(VOCs) and semivolatile organic compounds. M

II.5.2 LANDFILL GAS

LFG at Oil contains approximately 0.5 percent VOCs, which may dissolve into and ™
contaminate groundwater at the water table or in perched intervals. Based on long-
term and recent monitoring data, LFG migration has occurred in the southwest corner I
of the South Parcel, near the freeway overpass, on the southern perimeter, and along *
the eastern border of the site. Deep LFG migration beneath the air dike may be
occurring. LFG occurs in the solid waste of the North Parcel in concentrations •
between 4 and 45 percent methane.

Sulfide concentrations in the LFG range from nondetected to 250 parts per million I
(ppm). Vinyl chloride, which is used as an indicator compound for VOCs, was detected
in 15 of 20 South Parcel LFG samples collected in March 1990. Perchloroethylene «
(PCE), trichloroethylene (TCE), 1,1-dichloroethene, and vinyl chloride are all present |
in the gas monitoring wells at ppm concentrations. Additional gases typical of
degradation products of hydrocarbon sources (benzene, toluene, ethylbenzene, and total
xylenes) are more prevalent than solvent series degradation products.
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I11.6 GROUNDWATER CHEMISTRY

11.6.1 MAJOR ION CHEMISTRY •

TDS are elevated in shallow and perched zone wells. Total organic carbon (TOC)
concentrations in groundwater from one-third of the wells are elevated and exceed I
2.0 mg/1. The individual well waters from monitoring wells range from a sodium to a '
mixed cation, magnesium-calcium-sodium water type. Major anion content ranges from
bicarbonate plus carbonate to chloride with minor and variable sulfate content. The •
variability in major ion content suggests multiple sources of water in the aquifers. The *
major ion chemistry indicates that the shallow groundwater system at the landfill
perimeter, particularly in the Lakewood/San Pedro Unit, represents a mixture of landfill I
leachate with the in situ groundwater.

I
I
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11.6.2 NATURE AND EXTENT OF GROUNDWATER CONTAMINATION

VOCs are the most common contaminants in groundwater adjacent to the Oil site.
Twenty-six VOCs have been detected in groundwater from Oil monitoring wells. The
most commonly detected VOCs are total xylenes, 1,4-dioxane, TCE, benzene, PCE,
toluene, ethyl benzene, and carbon disulfide.

VOC concentrations are, in general, the highest in the shallow potentially perched zone
wells along the southwest perimeter of the Oil site (OI-4, OI-17A, OI-18A, and
OI-27A). OI-4, OI-17A, and OI-18A contain total median VOC concentrations greater
than 1,000 ug/1. OI-27A contains approximately 50 ug/1 VOCs. VOCs are also present
in groundwater at the northeast (OI-20A) and northwest (OI-19A, OI-19B, and
OI-19C) corners of the South Parcel, on the north side of the South Parcel (CDD-13),
and offsite approximately 800 feet west of the North Parcel (OI-26A). VOCs have
been infrequently detected in many other monitoring wells at the site. Total VOC
concentrations average 33 ug/1 in OI-19A, 6 ug/1 in OI-19B, 1 ug/1 in OI-19C, 48 ug/1 in
OI-20A, and 4 ug/1 in OI-26A.

Seventeen semivolatile organic compounds were detected in groundwater samples from
Oil monitoring wells. The most commonly occurring chemicals are 1,4-dichloro-
benzene, bis(2-ethylhexyl) phthalate, phenol, 1,2-dichlorobenzene, and benzoic acid.
Median concentrations are generally less than 10 ug/1. Semivolatile organics were
detected monitoring wells in the following areas: 1) potentially perched zones along
the southwest perimeter of the South Parcel, 2) the northern perimeter of the South
Parcel (CDD-13), 3) a Pico sandstone unit at the southwest corner of the South Parcel
(OI-15B), and 4) the southern boundary of the North Parcel (OI-13C).

Isolated occurrences of pesticides were detected in groundwater samples from Oil
monitoring wells. The detected concentrations are, however, close to the detection
limit, and subsequent analyses did not confirm the presence of these compounds. No
PCBs were detected.

Numerous tentatively identified compounds (TICs) were detected in groundwater
samples, including those from wells that contain no consistently detectable
concentrations of other contaminants. The total concentrations of TICs are greatest in
wells adjacent to Oil, suggesting the landfill is the primary source.

11.6.3 EXCEEDANCES OF WATER QUALITY STANDARDS

Selected drinking water standards for groundwater were compiled including federal
MCLs, proposed federal MCLs, federal MCLGs, state MCLs, and state action levels.
The concentration of chemicals in groundwater were compared to the lowest standard.
Standards for 17 organic compounds were exceeded at least once. The most commonly
occurring exceedances were for 1,1-dichloroethane, 1,4-dichlorobenzene, benzene,
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I
perehloroethylene, TCE, and vinyl chloride. The exceedances of standards occurred for •
potentially perched zone wells along the western and southern perimeter of the South
Parcel (OI-4, OI-17A, OI-18A, OI-27A), at the northern perimeter of the South Parcel _
(CDD-13), at the northwest corner of the South Parcel (OI-19A, OI-19B), and at the g
northeast corner of the South Parcel (OI-20A). The offsite occurrence of VOCs at
OI-26B did not exceed the standard for PCE. Four detected pesticide concentration «
values in groundwater exceeded standards; however, the nondetected concentrations |
that constitute the majority of the analyses were below standards.

Exceedances of standards for inorganic parameters are widespread across the South |
and North Parcels. Metals concentrations are highly variable and occasionally elevated
by one or two orders of magnitude in some wells. Maximum values may be due to the •
effects of suspended sediment in some samples. The metals, which have exceeded the |
lowest standard, with the number of wells exceeding that standard in parentheses, are:
aluminum (40); manganese (34); iron (26); TDS (22); cadmium (15); lead (15); •
beryllium (8); antimony (7); nickel (7); mercury (5); total chromium (5); zinc (5); H
sulfate (4); nitrate (4); nitrite (3); arsenic (3); and barium (3); silver (2); thallium (2);
cyanide (2); and selenium (1). •

11.7 SOIL CONTAMINATION I
Soil contamination at the Oil site was characterized using field gas chromatograph
(GC) screening of vapor headspace from soil samples and laboratory analysis soil •
samples collected during drilling. The objective of soil headspace analysis was to
evaluate the relative concentration distribution of selected VOCs as a function of depth _
in drilled boreholes and to aid in selecting: 1) soil and groundwater samples sent for I
laboratory analysis, and 2) well perforation intervals of monitoring wells.

Soil contamination appears to be most prevalent in the upper 150 feet of unsaturated |
and saturated soils in borings. Indicators of soil contamination include soil pH and
elevated concentrations of VOCs, semivolatile organic compounds, TICs, and metals. •
The results of both field soil vapor analyses and laboratory analyses indicate elevated |
concentrations of VOCs in most areas around the landfill. The highest concentrations
of benzene and toluene were typically detected in the upper 150 feet of the soil profile. •
Concentrations of TCE and PCE were more dispersed through the vadose zone |
suggesting a more mobile nature and the potential influence of migrating landfill gas.
Toluene was detected in laboratory analyses of 49 soil samples from 19 borings in •
concentrations ranging from 2 to 260 ug/kg. No other VOC was detected in more than •
10 samples or more than 5 borings. The TCE and PCE laboratory soil values ranged
from 2 to 35 ug/kg and 1 to 42 ug/kg, respectively. Total metals concentrations of soil •
samples did not exceed California State Title TTLCs. •
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11.8 ASSESSMENT OF POTENTIAL CONTAMINANT MIGRATION

Five potential mechanisms for the release of contaminants from the Oil site were
identified:

1. Direct contact of solid waste and groundwater. Comparison of available
water level data from perimeter monitoring wells with elevations of the
base of the landfill suggests that the deepest part of the South Parcel
may be approximately 30 feet below the regional water table.

2. Vertical migration of leachate into permeable geologic units that may be
exposed beneath the solid waste. This mechanism is a cause for concern
along the northern boundary and eastern end of the South Parcel. The
estimated average vertical flow rate into the siltstone underlying the
western half of the South Parcel is 0.1 ft/year, indicating slow rates of
infiltration in that area.

3. Lateral leachate migration into permeable pathways (possibly perched)
in both the Lakewood/San Pedro and Pico Units. Lateral leachate
migration into both the Lakewood/San Pedro and Pico Units is confirmed
by the presence of semivolatile organic compounds and metals in
contaminated perched zones along the western and southern perimeter of
the South Parcel. The estimated average linear groundwater velocity of
the siltstone is approximately 1.7 ft/year. Actual flow rates within the fine
sand laminations would be greater than this figure.

4. Vertical migration of dense, non-aqueous phase liquids (DNAPLs)
through the silt underlying the landfill. The presence of DNAPLs has
not been confirmed at the site. Fractures and jointing planes within the
siltstone have not been observed at depth, therefore, this mechanism is
not expected to be of major concern at the Oil site.

5. Contact of landfill gas with groundwater. LFG likely contributes to VOC
contamination of groundwater at the Oil site. Observed groundwater
contamination appears to be a mixture of LFG and leachate contami-
nants.
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11.9 POTENTIAL EXPOSURE POINTS
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There are 50 active groundwater production wells within a 3-mile radius of the Oil site. •
None of the wells are within a 1-mile radius. The closest active production wells in the |
San Gabriel Basin are 2 miles to the northeast. The closest active production well in
the Central Basin is located 1.5 miles to the southeast of the Oil site. There is no •
apparent danger of contamination to any existing production well at this time. •

11.10 RECOMMENDATIONS •

Recommended routine activities at the Oil site include: 1) quarterly measurement of •
water levels in all Oil monitoring wells, 2) periodic sampling of all Oil monitoring "
wells, and 3) semiannual measurement of water levels in Southern California Gas
(SoCalGas) monitoring wells. The analytes and frequency of groundwater sampling •
should be reevaluated. The SoCalGas well no. 2897A should be properly abandoned. ~

In order to fill existing data gaps, seven additional shallow (less than 150 feet) I
monitoring wells and 4 deep (250 to 600 feet deep) monitoring wells are recommended
as a starting point for discussion of the scope of the Phase II Hydrogeology —
Investigation. I

I
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Appendix A
FIELD PROCEDURES

This Appendix describes field procedures for drilling, installation, and sampling of the
25 monitoring wells and 2 coreholes installed at the Operating Industries, Inc. (Oil) site
as part of the Phase 1 Hydrogeology Investigation. The fieldwork was completed
between September 1989 and May 1990. Monitoring well and corehole locations are
shown on Figure A-l.

A.1 ACCESS AND WELL DRILLING PERMITS

Prior to commencing fieldwork, CH2M HILL obtained the required permit from Los
Angeles County Department of Health Services for installation of monitoring wells.
This process took approximately two months. Site access agreements were secured
from the property owners for monitoring well sites not located on the Oil site. The
landowners included Southern California Gas Company, Southern California Edison,
Chevron, and the City of Montebello. In compliance with these agreements, represen-
tatives of the various landowners, regulatory agencies, and organizations responsible for
each well site were informed at least two days prior to the start of actual field work at
the site.

A.2 PERSONAL SAFETY REQUIREMENTS

Field work for this investigation was primarily completed in Level D personal protec-
tion with relatively few exceptions. When an upgrade from Level D protection was
needed, field personnel went directly from Level D to Level B to eliminate the need
for periodic vinyl chloride measurements by Draeger tube, as required by Level C.
Level B protection was used when drilling through trash due to landfill gas emissions.
Typical attire for Levels B, C, and D is described in the Site Safety Plan included as
Appendix F to the Field Sampling Plan for the Hydrogeology Investigation, Operating
Industries, Inc. Landfill (EPA, September 19, 1989). The Site Safety Plan also details
the types of health and safety monitoring equipment utilized during this investigation
and action levels associated with this equipment. As described below, elevated readings
were observed in several borings.

Drilling through refuse was limited to the three boreholes drilled at cluster site 20
(Corehole 20, OI-20A, OI-20B). OI-20A was installed with the dual-tube rig and much
of the drilling and completion had to be done in Level B. During grouting activities, in
addition to elevated hNu readings (up to 30 parts per million [ppm]), extremely high
explosimeter readings were observed (over 50 percent of the lower explosive limit
[LEL]). High explosimeter readings coincide with the presence of large amounts of
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I
landfill gas. Level B was required for only a short time in the first 30 feet at Core- •
hole 20 and not at all in OI-20B. These two borings were drilled by the direct mud-
rotary method which effectively prevented most organic vapor emissions from the I
borehole. Very high explosimeter (over 50 percent of the LEL) readings were ™
observed while installing OI-18A with the dual-tube rig.

Drilling mud circulation was lost at a depth of 90 feet while drilling OI-28B. When ™
work resumed the next morning, elevated hNu and explosimeter readings were
recorded above the borehole. The readings subsided after the borehole was refilled •
with mud. High hNu readings were recorded off the drilling mud at OI-17B and ™
OI-29B. Elevated readings began at a depth of about 240 feet in both wells. An
increase in level of protection was not required because readings in the breathing zone •
remained below action levels.

All well development and sampling activities were performed in Level D. Gas •
concentrations exceeding background readings were not observed in the groundwater
monitoring wells except from OI-2, OI-15B, and OI-18B. H2S readings were measured g
off of the discharge from both OI-15B and OI-2. These wells are at the same location. £
H2S readings remain low (2 ppm or less) in the breathing zone, but are quite high (up
to 30 ppm) inside containers holding the water (i.e. drums, tanks, and sample bottles). •
Slightly elevated hNu readings (3 to 5 ppm) have been recorded at the wellhead of j§
OI-18B, at times high-pressure landfill gas in this area can be heard venting from the
seal around the conductor casing. Though water from OI-4 is highly contaminated, •
readings in the breathing zone, while bailing and sampling the well, are not above •
background.

I
A.3 DECONTAMINATION OF DRILLING AND

SAMPLING EQUIPMENT |

Following initial mobilization to the Oil site, each drill rig, its support equipment, drill —
bits, drill rods, and other miscellaneous equipment were steam cleaned with pressurized |
tap water to remove potential contaminants. After installing each well and before
moving to the next location, the rig and all other equipment was again thoroughly •
steam cleaned with tap water. Also, all well screen and casing were steam cleaned jj
prior to installation. Before being put to use at each location, all geophysical logging
tools, well development and pump testing equipment were decontaminated in this •
manner.
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APPROXIMATE SCALE IN FEtl

• CH2M HILL

A PREVIOUSLY EXISTING
MONITORING WELL
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d CH2M MILL LANDFILL GAS
MONITORING WELL

FIGURE A-1
LOCATIONS OF FIELD ACTIVITIES
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The Modified California split-spoon sampler was decontaminated between each trip
into the borehole using the following procedure:.

• Wash with nonphosphate detergent
• Rinse with tap water
• Air dry
• Rinse with hexane
• Air dry

Bailers used in collection of groundwater samples underwent a more rigorous
decontamination procedure:

• Wash with nonphosphate detergent
• Rinse with tap water
• Rinse with nitric acid
• Rinse with deionized water
• Rinse with hexane
• Rinse twice with deionized water
• Final rinse with certified organic-free water

A.4 WELL DRILLING PROCEDURES

Water Development Corporation (WDC) of Woodland, California, was subcontracted
to perform all monitoring well drilling, installation, and development activities for this
hydrogeology investigation. WDC subcontracted out the coring to Exploration Drilling
Services of Redwood City, California and bucket auger drilling used for some conductor
casing installations to Datum Exploration of Long Beach, California. Two coreholes
were drilled and 25 monitoring wells were installed at locations shown in Figure A-l.
The well numbers, borehole and well depths, drilling methods, screened zones, casing
diameters, and pump types for the 25 monitoring wells are summarized in Table A-l.
Boreholes ranged in depth from 65 to 611 feet and monitoring well depths ranged from
30 to 540 feet. Well installation field work began on September 18, 1989, and ended
on March 30, 1990. Section A. 10 provides a summary of each individual well installa-
tion, including drilling and well construction problems and other notable findings.

A.4.1 DIRECT MUD-ROTARY

At fourteen monitoring well locations, boreholes were advanced using either a
Speedstar-15TH or Simco-5000 truck-mounted well drilling rig, employing the direct
mud-rotary drilling technique. Boreholes ranged from 208 to 611 feet deep. Drilling
mud was used to prevent borehole collapse and to circulate cuttings from the
borehole. Drilling mud consisted of bentonite and water; no other additives were
permitted in the mud. Mud viscosity increased rapidly when drilling through the fine
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Table A-l
Summary of Monitoring Wells

Well No.

Corehole 20
Corehole 23

OI-13C
OI-14C

OI-15A

OI-15B

OI-16A

OI-17A

OI-17B

OI-18A

OI-18B

OI-19A

OI-19B

OI-19C

OI-20A

Well
Cooip.
Date
(1)

09/29/89

10/06/89

12/03/89

03/09/90

01/04/90

12/21/89

01/21/90

11/18/89

01/26/90

01/23/90

10/31/89

10/28/89

10/26/89

10/30/89

11/10/89

Drilling Method

Mud
Rotary

X

X

X

X

X

X

X

Dual-
Tube

X

X

X

X

X

X

X

X

Elev. of
Concrete

Pad
(Ft.)
...

...

384.78

357.06

444.38

444.76

527.21

513.04

513.38

483.36

483.74

414.31

370.91

414.78

426.48

Borehole
Depth

(Ft.)

450

360

160

540

122

400

130

1%

450

67

475

190

455

113

174

Well
Depth

(Ft.)

...

...

155

540

115.5

395

129

70

395

30

301

181

245

113

174

Well
Screen
Zone
(Ft.)

...

...

110-150

485-535

105.5-115.5

370-390

109-129

60-70

340-390

20-30

256-296

156-176

200-240

88-108

139-169

Casing
Diam.

(In.)
...

...

4

6

3

6

3

4

6

3

6

4

6

4

4

Dedicated Pomps

Type
...

...

Submersible
Submersible

Bladder

Submersible

Bladder

Submersible
Submersible

Bladder
Submersible

Submersible
Submersible

Submersible
Submersible

Set
Depth

(Ft.)
...

...

90

140

111

230

125

65

270

26

250

120

140

85

140

Remarks

Grouted to surface
Grouted to surface

Conductor casing to 50 feet

Conductor casing to 50 feet

Conductor casing to 70 feet

Conductor casing to 57 feet
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Table A-l
(Continued)

Well No.

OI-20B

OI-21A

OI-21B

OI-22B

OI-23B

OI-25A

OI-25B

OI-26A

OI-26B

OI-27A

OI-28B

OI-29B

Well
Comp.
Date
(1)

12/20/89

03/07/90

11/21/89

12/06/89

01/11/90

11/22/89

01/09/90

02/01/90

01/25/90

01/25/90

02/15/90

02/16/90

Drilling Method

Mud
Rotary

X

X

X

X

X

X

X

X

X

Dual-
Tube

X

X

X

Elev. of
Concrete

Pad
(Ft.)

428.25

544.64

545.10

442.36

478.38

370.28

369.65

301.80

302.13

480.23

505.63

448.27

Borehole
Depth
(Ft.)

288

241

500

420

343

180

600

208

611

90

360

600

Well
Depth
(Ft.)

285

241

390

240

333

179

366.5

205

350

89

343

460

Well
Screen
Zone
(Ft)

250-280

231-241

345-385

185-235

288-328

134-174

321.5-361.5

160-200

295-345

59-89

288-338

415-455

Casing
Diam.
(In.)

6

3

6

6

6

2

6

4

6

3

5/4

6

Dedicated Pumps

Type

Submersible
...

Submersible

Submersible

Submersible

Bladder

Submersible

Submersible

Submersible
Bladder

Submersible

Submersible

Set
Depth
(Ft)

150
—

340

150

220

170

100

90

70

85

230

220

Remarks

Conductor casing to 60 feet

No pump, well dry

Conductor casing to 30 feet

Casing changes from 5- to
4-inch diameter at 273 feet

Notes:
1. Date that well construction completed, pump installation and well head completion excluded.
2. See Figure A-l for plan and location of monitoring wells.
3. All depth measurements are from ground surface.
4. For additional well construction details, see Appendix D.
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I
grained units (Pico silt) around the site; water was added regularly at these locations to I
reduce the viscosity. Water used for drilling fluid was obtained from either on- or off-
site fire hydrants. »

Initially, a 6-inch-diameter pilot hole was drilled at each site to a specified depth and
geophysically logged, as described in Section A.7. Two of the pilot holes were M
coreholes (Section A.4.2) where continuous core samples were collected (Coreholes 20 £
and 23). The depth of the well screen interval for each monitoring well was selected
based on interpretation of the lithologic and geophysical logs from the pilot holes. •
After the well screen interval was selected, any portion of the pilot hole below the |
selected interval was grouted from the bottom up using a tremie pipe and cement or
Volclay grout. The pilot holes were then reamed to a diameter of about 12-1/4 inches •
and completed as monitoring wells. I

At six locations (OI-15A, OI-15B, OI-17B, OI-18B, OI-20B, and OI-22B), 14-inch- •
diameter steel conductor casing was installed through the trash prism or perched water I
intervals to minimize the potential for cross-contamination during drilling and to
stabilize the borehole. Three of the conductor casings were installed with a bucket •
auger rig (Section A.4.4). The other three were installed by the Speedstar-15TH rig •
with a 17-inch diameter bit prior to starting the pilot hole.

A.4.2 CORING •

Two coreholes (Coreholes 20 and 23) were drilled with a Failing-1500 truck-mounted I
coring rig. After geophysical logging each corehole, they were grouted to the surface ™
with cement/bentonite grout. The coring rig was also used to drill the pilot hole at
OI-18B; however, samples were cored only at specified sampling intervals. Exploration •
Drilling Services of Redwood City, California, performed this drilling. Continuous core ™
samples were collected using the Christensen 94-millimeter wireline core barrel system
and a 5-foot core barrel. This system allows the collection of continuous core samples I
with minimal reduction in drilling rate because the core barrel is tripped in and out of
the hole using a wireline system. Cores are retrieved without removing the drill string _
from the borehole. Bentonite drilling mud was used as the circulating fluid. |

The typical length of a core run was five feet. In very coarse material, the run length «
was shortened to two feet to increase core recovery. In gravelly zones, most of which |
exhibited cobble sizes in excess of two inches, the recovery was poor, commonly less
than 50 percent. When a cobble jammed in the core barrel, recovery was 10 percent •
or less. Coring was so difficult at some depth intervals that a small tricone drillout bit |
had to be substituted for the core barrel to drill through the obstruction. In some of
the silty zones, it was extremely difficult to remove the core from the core barrel. As a •
result, the core was broken apart during removal. •

I
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A.4.3 DUAL-TUBE PERCUSSION

Eleven 10-inch diameter boreholes (65 to 240 feet deep) were installed using the dual-
tube percussion hammer drilling technique. The dual-tube diameters were outer tube,
10-inch outside diameter and inner tube, 6-inch inside diameter. A Drilltech D40K
truck-mounted drilling rig was used for this type of drilling. Drilling with this method
allows for detection and potential sampling of perched water intervals.

To advance the borehole, the dual-tube drill casing is driven into the ground by the
percussion hammer as compressed air, circulating between the two "tubes", lifts the
cuttings from the borehole. The dual-tube casing was flush threaded, and every ten
feet, another section of casing is screwed onto the casing string already in the hole.
After reaching the desired total depth, the monitoring well is constructed inside of the
inner tube. As well construction progresses, the dual-tube casing is jacked back out of
the borehole with hydraulic rams.

In three of the borings (OI-13C, OI-19A, and OI-19C), the driller had trouble keeping
the formation from entering the drill casing after reaching total depth and before
beginning construction of the well. Each of these borings was completed in saturated,
unconsolidated sand or sand and gravel units. Because of this problem, the initial
borehole for OI-13C had to be completely grouted up and redrilled.

A.4.4 BUCKET AUGER

A bucket auger rig, equipped with an 18-inch bucket, was used to install 14-inch
conductor casing at three locations (OI-15A, OI-15B and OI-17B). Datum Exploration
of Long Beach, California, completed this work. The borehole is advanced by
successive trips in and out of the hole with the bucket, continuing until total depth is
reached. Perched water was present at each of the three wells. The perched water
caused significant sloughing in the open borehole associated with this drilling method,
thereby considerably slowing progress. At OI-15A and 15B, the open hole was filled
with potable water to reduce the amount of caving.

A.5 FORMATION SAMPLING

Soil samples were collected for analysis at specified intervals during drilling. Samples
were collected with a Modified California split-spoon sampler (either 18 or 24 inches
long) on a downhole hammer or by coring into specified depth zones. The sample
barrel was loaded with either six or eight 2-inch by 3-inch stainless steel sleeves (or
tubes). Upon retrieval, one of the sleeves was emptied into a soil headspace jar for
field gas chromatography (GC) analysis, the remaining sleeves were sealed with teflon,
a plastic cap, and electrical tape. The sealed sleeves were saved for possible shipment
to a laboratory to undergo detailed chemical analysis. The Field Sampling Plan for the
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Hydrogeology Investigation, Operating Industries, Inc. Landfill (EPA, September 14, J
1989) provides details on sample packaging, requested analyses, and analytical methods
for soil samples collected during drilling. Samples selected for shipment to the m
laboratory were chosen based on field GC results, the number of sleeves available, and |
the lithology.

Samples were planned to be taken every 20 feet up to 200 feet (every 10 feet from 0 to |
100 feet with the dual-tube rig), then every 40 to 60 feet thereafter. The drilling
contractor (WDC) originally planned on collecting drive samples with a downhole •
hammer suspended on a sand line; however, substantial difficulties with this technique |
were encountered at the first borehole (OI-19B). Because of the viscosity of the
drilling mud and tough character of the sediments, the equipment was inadequate for •
driving samples below about 200 feet. The sampler could only be driven a few inches, •
with very poor recovery. For subsequent boreholes, the Speedstar-15TH rig was
equipped for sampling with the Christensen 94 millimeter wireline set up. At the •
specified sampling intervals, a core would be collected using the 24-inch split spoon "
sample barrel furnished with stainless steel sleeves. An additional Christensen
apparatus was not available for the Simco-5000 rig, consequently, very few samples •
were collected below 200 feet in OI-15B, OI-17B, OI-23B and OI-28B. •

To analyze for all desired parameters, seven full sleeves were required (soil headspace •
analysis by field GC, VOCs, 1,4-dioxane, semivolatiles, metals, soil pH and CEC, and *
TOC). Few samples contained enough full sleeves to complete all analyses. Conse-
quently, for most samples only some of the desired analyses were requested. Very poor I
sample recovery was experienced when driving or coring samples in gravelly intervals.
Therefore, soil samples are unfortunately missing in many of the permeable intervals. _
In many cases, sample collection was not even attempted in these zones. •

Grab samples of drill cuttings were collected at regular intervals (usually every 10 feet) _
where a drive or core sample was not taken. The cuttings were placed in plastic bags •
that were labeled with boring number and depth. All samples are stored at the Oil site
for future reference. Grab samples were used for lithologic logging, as described below «
in Section A.6. |

For drilling with the bucket auger rig, grab samples were collected from the cuttings •
pile. At the dual-tube rig, the samples were collected as cuttings left the cyclone. At |
the mud rotary rigs, a bucketful of drilling mud was collected as the mud moved from
the borehole to the shale shaker. The drill cuttings were separated from the mud by •
the following process: , •

Allowing the sample to settle •
Pouring some of the mud back into the mud tank
Adding water to the bucket to reduce the viscosity
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Pouring the mud/water mixture back into the mud tank
Removing the cuttings from the bucket

A.6 LITHOLOGIC LOGGING

Either core samples, drive samples, or grab samples of drill cuttings were collected at
regular intervals for description of the subsurface lithology. If available, core or drive
samples were used for the logging because they are more representative of actual sub-
surface conditions. Otherwise, grab samples of drill cuttings were used. Boring logs
describing the lithology were developed based on visual examination of these samples.
Occasionally, additional information on subsurface lithology was identified based on
drilling rates and rig reaction (chatter). A complete set of boring logs is included in
Appendix B.

The boring logs also show the surface elevation of the boring, dates on which the
boring was started and finished, type of drill rig used, drilling rate, name of the field
geologist logging the borehole, and information on soil sampling. The United Soil
Classification System classification of the logged material is recorded in addition to the
more detailed lithologic descriptions.

In some of the deeper mud-rotary borings, logging was complicated by the difficulty in
separating the fine silt drill cuttings from the drilling mud. Also, in some instances,
loose sand or gravel from higher up in a boring continued to slough into the circulating
drilling mud from which grab samples of drill cuttings were collected. This may mask
the actual subsurface lithology.

A.6.1 LOGGING OF CONTINUOUS CORES

The continuous core samples were handled and logged in a somewhat different manner
than described above. Following removal of the core from the core barrel, each core
was color photographed. A data card describing the date, corehole number, and depth
of core run was included in the photograph. Each core was then logged in detail for
geologic structure, lithology and mineralogy. Following logging, the core was placed in
labeled core boxes, wood spacers were inserted detailing any core loss or core removed
for samples. All continuous core samples are stored at the Oil site for future
reference.

A.7 GEOPHYSICAL LOGGING

Immediately after reaching total depth of the pilot hole (or corehole) at each mud
rotary location, geophysical logs were run by Welenco, of Bakersfield, California.
Geophysical logs were used to confirm subsurface lithology recorded on the boring
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I
logs. Also, they were used in conjunction with the lithologic logs to select appropriate J
monitoring well depths and screen intervals. The following suite of geophysical logs
was run at each location: •

• Resistivity (16- and 64-inch normal)
• Spontaneous potential (SP) •
• Focused resistivity •
• Natural gamma
• Caliper •

Geophysical logging was completed at the 13 locations listed below:

OI-14C I
OI-15B
OI-17B •
OI-18B •
OI-19B
Corehole 20 •
OI-21B •
OI-22B
Corehole 23 I
OI-25B •
OI-26B
OI-28B I
OI-29B *

Focused resistivity and caliper logs were not run in Corehole 23. Copies of all •
geophysical logs are included in Appendix C.
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A.8 WELL CONSTRUCTION

Immediately after each borehole was drilled or reamed to the prescribed depth, well |
construction activities commenced. To reduce cave-in and keep the hole clean in mud-
rotary boreholes, drilling mud was kept circulating through the system until the well •
casing was ready to be installed. Typical well construction procedures and materials •
are described in the following sections. Detailed well completion diagrams for each
monitoring well are contained in Appendix D, as is a typical wellhead completion •
diagram. •

A.8.1 CONDUCTOR CASING I

To prevent cross-contamination, 14-inch steel conductor casing was installed in wells
where either refuse or perched water intervals were anticipated. The casing, set at •
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depths ranging from 30 to 70 feet, came in 20- to 30-foot sections. The sections were
welded together to reach the desired depth, then the entire string was grouted into
place with cement grout (containing at least 5 percent bentonite). The grout was
allowed to set up overnight before drilling activities resumed.

A.8.2 WELL SCREEN AND CASING INSTALLATION

Five different casing diameters (2-inch, 3-inch, 4-inch, 5-inch and 6-inch) were used in
the monitoring wells. Table A-l lists the casing diameter of each well. Four- or six-
inch diameter casing is used in most of the wells. These larger diameters facilitate
placement of a submersible pump in the well. Submersible pumps allow aquifer tests
to be run (providing for more accurate estimates of hydrogeologic parameters) and
decrease purge time required for groundwater sampling. Four-inch diameter casing
was limited to wells less than 200 feet deep because of the difficulty in placing
submersible pumps deeper than that. The wells were constructed of either polyvinyl
chloride (PVC) casing and slotted screen or a combination of PVC casing, stainless
steel casing, and stainless steel wire-wrapped screen. The typical casing sequence from
well bottom to ground surface for both types is described below.

Small Diameter PVC Well:

1. Two- or three-inch diameter PVC slotted well screen, 0.02-inch slot size
(10 to 40 feet)

2. Two- or three-inch diameter blank PVC casing to surface (20 to
231 feet), schedule 40 casing

Intermediate Diameter PVC and Stainless Steel Well Combination:

1. Four- or six-inch diameter stainless steel sump (5 feet)

2. Four- or six-inch diameter stainless steel screen, 0.03-inch slot size (10 to
50 feet)

3. Four- or six-inch diameter blank stainless steel casing (15 feet)

4. Four- or six-inch diameter blank PVC casing to surface (45 to 470 feet),
4-inch casing is schedule 40 and 6-inch is schedule 80

All casing was flush-threaded, and a crossover joint was used to connect the PVC and
stainless steel casing so lubricant or glue would not be necessary. Stainless steel
centralizers were generally placed above and below the screen, near the surface, and at
minimum 100-foot intervals between.
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A.83 GRAVEL PACK AND WELL SEAL INSTALLATION |

Once the casing was set to the specified depth, the annulus of the borehole was filled _
with sand to form a gravel pack, then bentonite and grout to form a well seal. All I
materials were placed in the well using a tremie pipe. The typical installation process
is described below: tm

• The exterior of the screened interval was filled with thoroughly washed,
rounded, hard, siliceous sand (Monterey #3 Sand). This gravel pack was •
extended from the bottom of the borehole to at least 10 feet above the |
screen. Potable water was used to flush the sand down the tremie pipe.

• At least 2 feet of fine-grained transition sand (Grade 60-Golden Flint), |
was set on top of the gravel pack to form an additional barrier between
the grout and gravel pack. •

• A bentonite seal, consisting of either pellets or a thick bentonite slurry,
was put on top of the transition sand to separate grout from sand. The •
seal was at least 5 feet thick. •

• The remainder of the annulus was filled to the surface with either cement I
(with 5 percent bentonite) or Volclay grout. If the interval to be grouted •
was large (greater than about 250 feet), the grout was installed in stages.
Time was left between each stage so the grout could begin to set up. I

A.8.4 PUMP SELECTION AND INSTALLATION

Dedicated pumps are installed in 24 of the 25 monitoring wells completed in this
investigation. A pump was not set in OI-21A because the well is dry. Nineteen wells _
contain submersible pumps and 5 wells have bladder pumps. Table A-2 includes data I
used to select pump models and depths, as well as the selected pump type, model, and
depth for each well. .

Bladder pumps are stationed in the wells with 2- or 3-inch diameter casing, all of which
are low-yield wells. The pumps are generally positioned within a few feet of the well •
base to maximize the volume of water that can be purged before the well goes dry. |
The bladder pumps are the GEOGUARD model, made by American Sigma.

For the submersible pumps, several factors were considered in selecting the pump |
model and depth. These factors include static water level, observed well yield and
drawdown from the aquifer test, top of the screened interval, purge volume required •
for sampling (at least three well volumes), and capacity of surface discharge assembly. m
Most of the pumps are set between 10 and 25 feet below the pumping level from the
aquifer test but above the top of the screened interval. The goal was to select a model •
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I Table A-2

Pump Selection Data

Well
No.

OI-13C

OI-14C

OI-15A

OI-15B

OI-16A

OI-17A

OI-17B

OI-18A

OI-18B

OI-19A

OI-19B

OI-19C

OI-20A

OI-20B

OI-21A

OI-21B

OI-22B

OI-23B

OI-25A

OI-25B

OI-26A

OI-26B

OI-27A

OI-28B

OI-29B

Top of
Screen

(ft)
110

485

105.5

370

109

60

340

20

256

156

200

88

139

250

231

345

185

288

134

321.5

160

295

59

288

415

Depth to
Water

(ft)
67

83

25

170

76

37

225

20

116

88

109

78

123

125

Dry

249

125

183

55

44

42

66

12

203

172

Aquifer Test

Yield
(gpm)

31

25

-

12

-

-

16

-

3

27

27

2.5

27

31.5

-

4.5

24

13.5

-

26

34

34

-

31

25

Pumping
Level

(ft)
79

116

-

214

-

- •

254

-

250

100

117

85

140

138

-

340

144

204

-

88

73

56

-

218

211

Pump
Depth

(ft)
90

140

111

230

125

65

270

26

250

120

140

85

140

150

-

340

150

220

170

100

90

70

85

230

220

Pump
Type
Sub-W

Sub.

Bladder

Sub.

Bladder

Sub.

Sub.

Bladder

Sub.

Sub.

Sub.

Sub.

Sub.

Sub.

-

Sub.

Sub.

Sub.

Bladder

Sub.

Sub.

Sub.

Bladder

Sub.

Sub.

Pump Model
Grundfos 5E5 (0.33 HP)

Grundfos 16E9 (1 HP)

Geoguard

Grundfos 16E9 (1 HP)

Geoguard

Grundfos 5E5 (0.33 HP)

Grundfos 10E14 (1 HP) ,

Geoguard

Grundfos 5E12 (0.5 HP)

Grundfos 5E8 (0.33 HP)

Grundfos 10E8 (0.5 HP)

Grundfos 5E5 (0.33 HP)

Grundfos 5E5 (0.33 HP)

Grundfos 10E14 (1 HP)

...

Grundfos 5E21 (1 HP)

Grundfos 10E8 (0.5 HP)

Grundfos 10E14 (1 HP)

Geoguard

Grundfos 16E9 (1 HP)

Grundfos 10E8 (0.5 HP)

Grundfos 16E4 (0.5 HP)

Geoguard

Grundfos 10E14 (1 HP)

Grundfos 16E13 (1.5 HP)

(1) Submersible pump, stainless steel with teflon seals, 3-wire with control box.

I
I
I
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I
with large enough capacity to keep sampling purge time to one hour or less; however, |
the available rate is limited by the capacity of the surface well head pipe fittings
(approximately 16 gallons per minute [gpm]). •

All of the submersible pumps are stainless steel Grundfos environmental pumps. These
pumps are fabricated with solely stainless steel and teflon parts. Pumps range from •
0.33 to 1.5 horsepower (HP) and are equipped with a three-phase, 240-volt motor. A I
Grundfos control box designed for the particular pump size is required to start the
pumps. Each pump is fitted with 1- or 1.25-inch diameter stainless steel discharge pipe •
from the pump head to the surface. All Grundfos pumps model IDE and above •
(Table A-2) are designed for 1.25-inch diameter discharge pipe, but at seven of these
models 1-inch diameter pipe was used. This resulted in less than anticipated flow rates I
and increased purge times for these wells. For measuring water levels, a 0.75- or 1-inch ™
diameter PVC sounding tube is installed to a total depth of five feet above the pump
depth in each of the wells furnished with a submersible pump. •

A.8.5 WELLHEAD COMPLETION

The top of the well casing is fitted with a well seal or cap and the necessary *
appurtenances for purging and sampling. For wells with a bladder pump, there is a
quick-connect fitting for attaching the control box and a 0.5-inch diameter plastic I
discharge tube. For water level sounder access, there is a hole in the well cap.

In wells equipped with a submersible pump, the stainless steel discharge pipe extends |
from the well up through the well seal. The end of the discharge pipe is fitted with a
stainless steel tee fitting. One side of the tee features a spigot with a shut-off valve for «
attaching a discharge (garden) hose. The other side has a 0.25-inch diameter ball valve |
for sample collection. Electrical wiring from the pump continues through the well seal
and is fitted with a 20 amp male plug, for connecting to an external 220 volt 3-phase
power source. The end of the sounding tube also extends through the well seal.
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Upon completion of each well, a 30-inch by 48-inch by 4-inch thick concrete pad was •
placed around the casing. A metal box (2-foot by 3-foot by 18-inches) with a locking I
hasp is attached to the concrete pad to protect the well casing. The protective boxes
are painted bright yellow to make them highly visible to equipment and vehicle •
operators. Well numbers are stencilled on the exterior of each box. •

Three wells (OI-19B, OI-23B, and OI-29B) are located in roadways and do not have •
the metal box. They are completed in a 2-foot by 2-foot by 9-inch deep flush mounted •
traffic-rated steel box.

Depending on location of the well, up to three protective bollards are installed to •
protect the wellhead and protective metal box from damage. The bollards extend to
three feet above the ground and are painted bright yellow. I
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A.9 WELL DEVELOPMENT

Monitoring wells were fully developed with a Smeal (truck-mounted) well development
rig using repeated bailing, swabbing, pumping, and surging techniques. The basic
procedure consisted of the following:

• Bailing the accumulated solids, including heavy drilling mud, from the
well

• Swabbing the screened interval

• Continued bailing and swabbing cycles until only a minimal amount of
sand (gravel pack or formation) was present in the well following
swabbing

• Pumping (and occasional surging) with a submersible pump until the
discharge was clear and free of fines, as determined by the site
hydrogeologist

Low yield wells (OI-15A, OI-16A, OI-17A, OI-18A, and OI-27A) were developed with
a slightly different process that included:

• Bailing accumulated solids and water until the well goes dry
• Swabbing the screened interval after recovery
• Repeating another cycle of bailing dry, recovery, then swabbing
• Bailing the well dry a third time

Three wells (OI-13C, 21 A, and 25A) were developed by air-lift techniques. Well
development routinely took between 10 and 20 hours per well.

A.10 INDIVIDUAL WELL INSTALLATION SUMMARIES

A summary of notable findings on the subsurface lithology encountered at each well
and of drilling and completion problems is provided in this section. Details on well
drilling and completion are included in Table A-l.

OI-13C

The original borehole at this location had to be grouted to the surface because the
formation entered the dual-tube casing, preventing construction of the monitoring well.
Attempts to clear out the casing were unsuccessful, so the hole was redrilled
approximately 10 feet away. The contact with Pico silt occurs at a depth of 160 feet.
The well is completed just above this elevation in the San Pedro unit.
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IOI-14C

The San Pedro/Pico contact occurred at 40 feet; no additional permeable zones were •
encountered between that depth and the top of the A-sand at 475 feet. The well is |
screened in the top of the A-sand. During well completion, the entire casing string
slipped and was dropped into the borehole to a depth of 20 feet below ground surface. •
The cap on the casing broke off during attempts to retrieve the casing string, so, |
25 additional feet of casing (extending to 5 feet above ground surface) were fitted over
the end of the lost casing with a PVC slip collar joint. Eight-inch diameter steel casing •
was then lowered around the well casing to 23 feet and set in-place with dry volclay I
grout and bentonite pellets to provide additional protection at the slip collar joint. The
entire annulus above the bentonite seal was then grouted to the surface. •

OI-15A

The target for this well was a 10-foot thick permeable interval visible on the E-log of •
OI-2 at a depth of approximately 100 feet. A conductor casing was set to a depth of
50 feet. The base of the San Pedro unit occurs at 50 feet. Perched water was not I
detected below the conductor casing to a total depth of 120 feet. The well was com- "
pleted in Pico silt from 105.5 to 115.5 feet. Following purging, the well is very slow to
recharge. The static water level (perched) is about 25 feet. The well was completely I
redrilled and completed at the same location after grout was discovered in the casing •
during development. _

OI-15B *

The well is completed in the Lower Sand, Pico sand/conglomerate unit about 80 feet jj
above the top of the A-sand. The water produced from the well has a strong hydrogen
sulfide odor, similar to OI-2 at this same cluster site. m

OI-16A

During drilling, shallow perched liquid was not detected as it had been in previous |
borings (GMW-6 and OI-4) in the area. The San Pedro/Pico contact is at 50 feet, and
the well is screened in Pico silt (109 to 129 feet). The depth to water (perched) is •
76 feet. |

OI-17A |

Only 15 feet of coarse-grained San Pedro sediments were encountered at the surface.
No other coarse-grained intervals were detected in the underlying Pico siltstone to a •
total depth of 196 feet; therefore, the bottom of the borehole was grouted and the well •
was screened in a perched zone observed at 65 to 70 feet. The color change from
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yellowish brown to olive gray also occurs at 70 feet. The depth to water (perched) is
37 feet.

OI-17B

Only one small sand unit (10 to 15 feet thick) was encountered between the base of the
San Pedro Unit at a depth of 18 feet and the top of the A-sand at 350 feet. Based on
nearby well logs, additional Pico sand intervals were expected above the A-sand. The
well is screened in the top of the A-sand. Elevated hNu readings were detected off of
the drilling mud starting at about 280 feet. The highest readings (20 ppm) from the
borehole occurred at 280 feet, the highest readings (200 ppm) off of drilling mud
headspace were between 380 and 410 feet.

OI-18A

Perched water was detected at the San Pedro/Pico contact, which occurs at 30 feet.
Drilling continued to a depth of 67 feet, where perched water had been encountered in
nearby GMW-4. No liquid accumulated in the casing at this depth overnight, so the
well was completed in the base of the San Pedro unit. The depth to water is 20 feet
and the well will yield nearly 3 well volumes before going dry.

OI-18B

No permeable units were encountered in the Pico silt to a depth of 475 feet. The well
is screened in the silt from 256 to 296 feet. Although completed in the silt, the well is
capable of producing approximately 3 gpm from 40 feet of well screen.

OI-19A

A coarse sand and gravel unit was encountered at 145 feet. The boring had to be
terminated in this unit at 181 feet, because, while drilling, the dual-tube rig was
generating 1000 gallons of water with every 10 feet of drilling. The well was completed
in the sand and gravel unit. The annular well seal had to be grouted to the surface on
three consecutive days, due to grout loss to the formation. No evidence of grout leak-
age to the gravel pack was observed.

OI-19B

Conglomerate was present to a depth of 250 feet underlain by Pico silt to 450 feet.
The well was completed near the base of the San Pedro unit. Considerable difficulty
was experienced in collecting drive samples with the downhole hammer. The split
spoon sample barrel was lost in the borehole twice. The second time it could not be
retrieved and drilling resumed with a 12-1/4-inch diameter reaming bit, which drilled
past the lost barrel.
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OI-19C

This well was installed to monitor a sand unit located above the gravel unit monitored
by OI-19A. The well is screened from 88 to 108 feet.

OI-20A

The borehole was drilled with the dual-tube rig through trash and into underlying
conglomerate to a total depth of 174 feet. The top of the screened interval is about •
15 feet below the water level. Liquids were not observed while drilling in the trash or I
at the base of the trash. Driving the dual-tube drill casing was extremely difficult
through portions of the trash prism, since the dual-tube casing would bounce rather •
than penetrate. Large amounts of landfill gas were venting from the borehole as grout •
was pumped into the annulus and the drill casing was removed. Removal of the dual-
tube casing during well completion was also very difficult, due to the skin friction of the •
conglomerate on the casing. While jacking the casing from the borehole, the ground *
caved to a depth of a few feet from the downward pressure and had to be reinforced
with alternate layers of railroad ties. It took substantial amounts of grout to get the I
grout level to ground surface. Much of the drilling and completion of OI-20A was ™
done with the personnel in Level B protection.

OI-20B *

Drilling was performed with a mud-rotary rig. The well was set at the base of the San I
Pedro sand and gravel sequence present from beneath the trash to a depth of 290 feet.
A color change from yellowish brown to olive gray occurs at 252 feet in the middle of _
the conglomerate. I

OI-21A •

This borehole was drilled to detect any occurrences of perched water to the base of a
coarse-grained unit at 240 feet, as observed in the logs from OI-21B. No liquid was •
detected. A perched-zone well with a 3-inch diameter PVC casing was installed at the |
base of the unit to detect any future accumulation of perched water or to monitor land-
fill gas. During well completion, removal of the dual-tube drill casing was very difficult •
and the casing separated underground at a depth of 30 feet, leaving the base of the I
drill casing at 210 feet below ground surface. An unsuccessful attempt was made to
overdrill the casing with the Speedstar-15Th rig and retrieve the lost casing. Eventu- •
ally, the annulus between the dual-tube casing and well casing was grouted to form a •
well seal and the dual-tube casing was left in-place.

I
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OI-21B

Sand, gravel, and conglomerate units were observed from 130 to 240 feet and from 340
to 390 feet. This well was screened in the A-sand, which occurs between 340 and
390 feet at this location. Drilling the pilot hole and reaming through the conglomerate
was very slow. The initial pH of the water from this well was very high, apparently the
result of grout contamination. The pH gradually dropped into a normal range, how-
ever, production from the well is far lower than expected based on performance of
other wells in the same unit. It appears that a large portion of the gravel pack may
have been sealed off from the formation by grout.

OI-22B

No trash was encountered while drilling at this location. The San Pedro/Pico contact
occurs at 135 feet. The well is screened in a thick permeable unit within the Pico, from
185 to 280 feet. This unit is underlain by silt to total depth of 420 feet.

OI-23B

The San Pedro/Pico contact occurs at 20 feet. There is a thick sand and gravel unit
from 125 to 175 feet, and the A-sand from 290 to 335. The well is completed in the
A-sand.

OI-25A

Only 26 feet of San Pedro Unit conglomerate were encountered at the surface; no
other coarse-grained units were located to a total depth of 180 feet, in contrast to
nearby wells. At Cluster Site 13, about 400 feet to the east, 160 feet of San Pedro
sediments are present. At Cluster Site 1, approximately 800 feet to the west, 110 feet
of San Pedro Unit sediments were observed. The well is completed in Pico silt from
134 to 174 feet.

OI-25B

Approximately 30 feet of San Pedro Unit sand and gravel was observed at this
location. This well is screened at a depth of 320 to 360 feet in the only permeable unit
found between 30 feet and 600 feet. This unit is not present at either Cluster Site 1 or
13.

OI-26A

The contact of sandy conglomerate and silt occurs at 65 feet. Three thick sandy
gravelly units are present within the silt from 160 to 235 feet, 290 to 365 feet, and 470
to 540 feet. This well is completed in the uppermost sand unit.
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I
OI-26B I

This well is completed in the second of the three sand units discussed above (OI-26A).

OI-27A I

The contact between San Pedro Unit and Pico Unit occurs at 22 feet. This well is £
completed in silt from 59 to 89 feet. The static water level (perched) is just 12 feet
below ground surface. Two well volumes can be pumped before the well goes dry. •

OI-28B

Interbedded silty sand, sandy gravel, and clayey silt are present to 115 feet. Lost |
circulation problems occurred at 90 feet. hNu and explosimeter readings at the bore-
hole were quite high (hNu-30 ppm, explosimeter-100 percent of the LEL) when there •
was not any drilling mud in the borehole, indicating the presence of significant |
concentrations of landfill gas. The well was screened from 288 to 338 feet in a sandy
gravel present from 180 to 345 feet. The blank PVC casing for this well is 5-inch •
diameter, while the stainless steel casing and screen are 4-inch diameter. A reducing I
crossover joint is located between the PVC and stainless steel at 273 feet.

OI-29B I

Silt was present from the surface to 415 feet. The A-sand occurs from 415 to 445 feet I
and is underlain by silt to 600 feet. The A-sand is much thinner here than it is at the • •
Oil site boundary to the north. The well is screened in the A-sand. High hNu
readings (up to 250 ppm) off of the drilling mud and soil samples were detected I
between 240 and 300 feet. •

A.11 AQUIFER AND SLUG TESTS

Following well development, short-term (4-hour) aquifer tests were performed at 18 of |
the 25 monitoring wells. Slug tests were completed on the 6 low-yielding wells
(OI-15A, OI-16A, OI-17A, OI-18A, OI-25A and OI-27A). OI-21A is dry and could not •
be tested. The tests were run to provide an estimate of the hydraulic conductivity and |
transmissivity of the unit screened by each well. Analysis and results of the testing are
summarized in Appendix E. •

Aquifer tests consisted of a 4-hour constant flow rate pumping test (five hours at
OI-22B), followed by a recovery test. The flow rate for each test was based on the well •
capacity and drawdown observed during well development activities. The maximum I
flow rate (27 to 31 gpm depending on the surface discharge arrangement) for many of

I
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the tests was limited by the size of the available pump and discharge pipe. The same
pumps and pipe used for well development were used for aquifer testing.

During the test, water levels were measured at regular intervals with an electric well
sounder. In eleven of the tests, a pressure transducer and data logger were also used
to provide more frequent and accurate water level readings. The flow rate was mea-
sured using a stop watch and an in-line totalizer flow meter (accurate to 0.1 gallons).
The flow rate was checked periodically and adjusted to maintain a constant rate, if
possible. The rate generally varied by less than 2 gpm over the test. Field parameters
were monitored throughout the test, including temperature, pH, electrical conductivity,
and, in some cases, oxidation-reduction potential (Eh). Water levels, flow rates, and
field parameters for each test are shown on the aquifer test data sheets included in
Appendix E.

Slug tests were completed in wells that could not sustain a constant flow rate (greater
than 1 gpm) for an extended period of time. Slug tests entailed removing a known
volume of water from the well, then measuring water levels as the well recovered to the
pre-test water level. Slug tests were run after the wells had been completed and
dedicated pumps had been installed. Five of the six wells slug tested have bladder
pumps and one (OI-17A) has a submersible pump.

For wells equipped with a bladder pump, the pump was removed prior to starting the
test. Following pump removal, the pressure transducer for the data logger was set in
the well, then a bailer with known capacity was lowered to just below the water surface
in the well. As the bailer was removed from the well, the data logger was started.
Water levels were measured for anywhere from 4 to 24 hours depending on the
recovery rate. •

At OI-17A, the dedicated submersible pump was pumped at its maximum rate for
about five minutes to purge the well dry. The volume pumped was measured and
recorded. The data logger began recording water levels as soon as the pump was shut
off. Water levels were measured for approximately 5-1/2 hours. Water levels and
other pertinent information from the tests are included on the slug test data sheets in
Appendix E.

A.12 DISPOSAL OF DRILLING AND SAMPLING WASTES

Monitoring well installation and sampling activities produced solid and liquid wastes.
Solids consisted of cuttings either removed dry from the borehole (dual-tube rig), or
separated from the drilling fluid (mud rotary rig) by means of a "shale-shaker" and
desander. Liquid wastes consisted of drilling fluid, well development and aquifer test
water, decontaminant rinsate, and purge water from sampling.

A-23

LAO63737\RR\219 030.51



I
At each drill site, the solid and liquid waste generated was containerized in roll-off |
dumpsters and Baker tanks certified by the California Department of Transportation
for containerizing and transporting hazardous waste. As storage containers were filled, •
Water Development Corporation (WDC) transported the waste to the designated areas |
of the Oil site.
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ISolid waste was temporarily stored in large open-topped bins on the top deck of the
south parcel. The moisture content of the solid waste was reduced by pumping free
liquids off of the mud mixture, and allowing excess water to evaporate from the •
surface. The solids were disposed of on the top deck after the mixture had thickened I
sufficiently to pass the paint filter test (ASTM Method 9095). Wastes were compacted
and covered with fresh dirt by site control and maintenance personnel. I

All liquid wastes were transferred by WDC to the onsite leachate collection system
storage tanks for continued storage until transported, by others, to an offsite treatment I
facility. ™

A.13 WELL SAMPLING *

Groundwater from each well was sampled three times for complete laboratory analysis. I
Additional sampling was done, if an aquifer test was run on a well or if significant
perched water was detected during drilling. Details on sampling methods, containers, •
volumes, field procedures, and requested analyses are covered in the Field Sampling ||
Plan for the Hydrogeology Investigation, Operating Industries, Inc. Landfill (EPA;
September 14, 1989). Sampling activities occurred between November 15, 1989 and •
May 10, 1990. |

A.13.1 PERCHED WATER SAMPLING WHILE DRILLING •

Perched water was detected in several of the boreholes installed with the dual-tube rig.
However, in only two borings, OI-13C and OI-17A, did enough liquid accumulate to •
sample during drilling. The samples were retrieved using a teflon bailer lowered into •
the perched water that collected in the dual-tube casing. Sample results at each well
are included in the water quality data appendix (Appendix H). I

A.13.2 GROUNDWATER SAMPLING DURING AQUIFER TESTING

Samples were gathered for both field GC and laboratory analysis during the aquifer test *
of each new well. For field GC analysis, 40-milliliter (ml) vials were collected at four
times during the test: after 0.5, 1, 2, and 4 hours of pumping. The time-dependant I
samples were taken to see if any trends in concentration over time were discernible. ™
For the most part, volatile organic compounds were not detected by the field GC in
any of the samples, so potential trends could not be evaluated. At the conclusion of I
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the test (4 hours), samples were collected for laboratory analysis of VOCs and
1,4-dioxane. Because of the high flow rate during the tests, some of these samples
were slightly aerated.

A.133 ROUTINE GROUNDWATER SAMPLING

Each well was sampled three times for complete laboratory analysis. Analyses
requested for the routine sampling were:

VOCs
• 1,4-Dioxane
• Semivolatiles
• Pesticides and PCBs
• Ammonia-N

Anions, TDS
• Metals
• Cyanide

POX
TOX
TOC
POC

Sulfides analysis was added to the list in the middle of the program. In the first two
rounds of routine sampling, samples for metals were filtered. During the last round of
sampling (Round 3), both filtered and unfiltered samples were sent for total metals
analysis. In collecting the first two routine samples, smaller groups of wells were
sampled periodically between January 24 and April 21, 1990. The final sampling event
encompassed all wells (including the 17 monitoring wells installed previous to this
investigation) and took place between April 24 and May 10, 1990. Sampling dates for
each well are provided in Table A-3.

Wells fitted with submersible pumps were typically sampled immediately following the
purging of three well volumes from the well. Wells with bladder pumps are purged dry
on one day and sampled the following day. Notes on differing procedures at individual
wells are included in Table A-3. The purge volume, flow rate, and purge time for all
41 monitoring wells (new and previously installed) are tabulated in Table A-4.
Throughout purging, field parameters of the discharge water were measured. Param-
eters measured included: temperature, pH, conductivity, and in some instances Eh and
dissolved oxygen. Table A-5 provides a summary of the values measured immediately
prior to sampling for all routine samples collected during this investigation.
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I
A.13.4 GAS SAMPLING FOR STABLE ISOTOPES ANALYSIS |

During the final sampling event, landfill gas from South Parcel landfill gas monitoring mm
wells GMW-8B and GMW-9D and gas headspace from groundwater monitoring wells ,|
OI-2 and OI-15B were sampled and sent for analysis of C1-C5 hydrocarbons, helium,
hydrogen, C13/C12 in methane, SM/S32 in H2S, CO2, nitrogen, argon, and oxygen •
(described in Section 6.5). |

The gas wells were sampled on May 9, 1990, by CURE Inc. personnel in the presence •
of CH2M HILL. Samples were collected using a vacuum pump and bucket to extract I
the landfill gas and fill 10-liter Tedlar sample bags. It took approximately 75 minutes
to collect 40 liters from GMW-8B and 30 liters from GMW-9D. The wells were not •
purged prior to sample collection. 8

The headspace from the groundwater wells was collected May 8, 1990, during purging •
for groundwater sampling. The discharge hose was placed into a covered 55-gallon •
drum until the drum was about half full. After allowing the drum to sit for
approximately one minute, the vacuum pump intake tubing was set just above the •
water and purging began. The line was purged for 10 seconds prior to the start of •
sample collection. During purging, the hydrogen sulfide detector indicated readings of
15 and 25 ppm for OI-15B and OI-2, respectively. Three 10-liter tedlar sample bags I
were filled from each drum. ™

A.14 SURVEYING OF WELL LOCATION AND ELEVATION ™

The 25 new monitoring wells, as well as existing Southern California Gas Company well |
(2897A), were surveyed on March 19 and 20, 1990 to establish their location and eleva-
tion. For the monitoring wells, data collected includes: x-y position of the well mm
(northing, easting), elevation of the concrete pad at the surface, and elevation of either |
the well cap or the sounding tube (if installed). The steel rim at ground surface was
surveyed for the Gas Company well. Table A-6 contains the data collected from the •
surveying effort. |

I

I

I
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Table A-3
Summary of Monitoring Well Sampling

Well No.

OI-13C

OI-14C

OI-15A

OI-15B

OI-16A

OI-17A

OI-17B

OI-18A

OI-18B

OI-19A

OI-19B

OI-19C

OI-20A

OI-20B

OI-21B

OI-22B

OI-23B

Sampling Dates

Aquifer
Test

01/31/90

03/16/90

...

01/09/90

...

...

02/03/90

...

11/17/89

11/18/89

11/15/89

11/17/89

11/19/89

01/21/90

12/01/89

01/20/90

01/24/90

Round 1

02/28/90

03/29/90

02/28/90

03/02/90

03/29/90

01/26/90

03/22/90

02/26/90

01/26/90

01/25/90

01/24/90

01/25/90

01/24/90

03/02/90

01/25/90

01/26/90

03/02/90

Round 2

03/20/90

04/12/90

03/20/90

03/22/90

04/10/90

02/28/90

04/11/90

03/20/90

02/26/90

02/26/90

02/27/90

02/26/90

02/27/90

03/21/90

02/27/90

02/28/90

03/22/90

Round 3

04/26/90

05/09/90

05/02/90

05/08/90

05/04/90

05/09/90

05/09/90

05/03/90

05/10/90

05/02/90

05/03/90

04/26/90

05/04/90

05/04/90

04/26/90

05/04/90

05/03/90

Pump Type

Submersible

Submersible

Bladder

Submersible

Bladder

Submersible

Submersible

Bladder

Submersible

Submersible

Submersible

Submersible

Submersible

Submersible

Submersible

Submersible

Submersible

Notes On Sampling

Purge three well volumes, sample

Purge three well volumes, sample

Purge well dry (one well volume), sample following day

Purge three well volumes, sample; strong H2S odor

Purge well dry (one well volume), sample following day

Purge well dry (one well volume), sample later the same day

Purge three well volumes, sample

Purge well dry (two to three well volumes), sample following day

Purge three well volumes, sample; takes about 4 hours to purge

Purge three well volumes, sample; discharge very aerated

Purge three well volumes, sample

Purge three well volumes, sample

Purge three well volumes, sample

Purge three well volumes, sample

Purge three well volumes, sample

Purge three well volumes, sample

Purge three well volumes, sample
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Table A-3
(Continued)

Well No.

qOI-25A

OI-25B

OI-26A

OI-26B

OI-27A

OI-28B

OI-29B

Sampling Dates

Aquifer
Test
...

01/18/90

02/17/90

02/20/90
...

03/01/90

03/06/90

Round 1

03/02/90

03/02/90

03/21/90

03/21/90

02/26/90

03/22/90

03/29/90

Round 2

03/20/90

03/21/90

04/10/90

04/10/90

03/02/90

04/11/90

04/11/90

Round 3

04/27/90

04/26/90

05/07/90

05/07/90

05/08/90

05/04/90

05/07/90

Pump Type

Bladder

Submersible

Submersible
Submersible

Bladder

Submersible
Submersible

Notes On Sampling

Purge well dry (one well volume), sample following day
Purge three well volumes, sample
Purge three well volumes, sample
Purge three well volumes, sample
Purge well dry (about two well volumes), sample following day
Purge three well volumes, sample

Purge three well volumes, sample
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Table A-4
Purge Volumes and Times
for Groundwater Sampling

Well No.
OI-1A
OI-1C
01-2
OI-3
OI-4
OI-5
OI-6

OI-7C
OI-8A
OI-9A
OI-10A
OI-10B
OI-11A

OI-12B

OI-12C

OI-13A

OI-13B
OI-13C
OI-14C

OI-15A

OI-15B
OI-16A

Number of
Well

Volumes
Purged

1
3

3
3

1

3

1

3
3
3
3
3

1(2X)
3

3

3

1(2X)
3
3

1

3

1

Approximate
Purge Volume

(gallons)
20

120
1625

100

5
880

25

95
90
80

1055
350

460 (2x)

1355

230

155

440 (2x)
170

1995

35

1005
20

Average
Flow

Rate(1)

(gpm)
Bail
5.2
10.0

Bladder

Bail

10.5

Bail

Bladder

1.5
5.0
13.0
7.8

Avg 7.7
13.4

9.0

5.5

Avg 6.5
5.8
15.5

Bladder
9.0

Bladder

Approximate
Purge Time
(minutes)

120
20

165
510

30

85
80

300

60
16
80
45

60 (2x)
100

25

30

65 (2x)
30

130

200

110

110
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Table A-4
(Continued)

Well No.
OI-17A
OI-17B

OI-18A
OI-18B
OI-19A
OI-19B

OI-19C
OI-20A
OI-20B
OI-21B

OI-22B
OI-23B
OI-25A
OI-25B

OI-26A
OI-26B
OI-27A
OI-28B

OI-29B

Number of
Well

Volumes
Purged

1
3

1
3
3

3

3

3

3

3

3

3

1

3

3
3

1

3

3

Approximate
Purge Volume

(gallons)
25

745
5

815

185

595

70

95
710

620

500

660
20

1425

270

1355

30

350

1270

Average
Flow

Rate^
(gpm)

5.0
7.5

Bladder
3.5
4.5
6.3

4.5
3.0
11.5
4.5

6.5

8.3
Bladder

15.0

6.2
11.3

Bladder
9.3

13.2

Approximate
Purge Time
(minutes)

5

100

80

230
40
95

15
30
60

140

75

80
105

95

45
120

180

40

95

(1) Flow rate is averaged over the entire
purge time as well as different sampling
rounds.
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Table A-5
Field Parameters Measured in Monitoring Wells

Prior to Sampling

Well
Name

OI-13C

OI-14C

OI-15A

OI-15B

OI-16A

OI-17A

01-178

OI-18A

01 -188

OI-19A

OI-19B

OI-19C

OI-20A

OI-20B

OI-21B

OI-22B

OI-23B

OI-25A

OI-25B

OI-26A

01 -268

OI-27A

01-288

01-298

Diss.
Date Time pH Temp EC EH Oxygen

( C) (umhos (mv) (mg/l)
/cm)

02/28/90 1207 7.07 22 340 134.7

03/29/90 1318 7.62 24.5 530

02/28/90 1520 7.95 22 800 133.5

03/02/90 1419 8.12 23 750 -325.0

03/29/90 1500 6.64 22 1250

01/26/90 1515 7.10 22 1190

03/22/90 1250 6.88 23 630 -- 1.1

02/26/90 1550 6.89 23 6000 -26.7

01/26/90 1319 7.87 23 580

01/25/90 1236 7.59 21 900

01/24/90 1610 6.57 22 920

01/25/90 1408 7.57 22 1200

01/24/90 0955 6.43 24 610

03/02/90 1140 7.38 22 250 -57.5

01/25/90 1100 7.57 23.5 495

01/26/90 1211 8.81 22.5 315

03/02/90 1610 6.98 22.5 470 -100.0

03/02/90 0829 8.52 20 500 -76.7

03/02/90 0944 7.67 22.5 370 -89.5

03/21/90 1150 7.02 22 600 -- 3.0

03/21/90 1440 7.29 23 450 -- 1.6

02/26/90 1414 7.78 24 490 79.5

03/22/90 0825 7.55 22 340 -- 1.8

03/29/90 0950 7.16 23.5 1110

Diss.
Date Time pH Temp EC EH Oxygen

( C) (umhos (mv) (mg/l)
/cm)

03/20/90 1506 6.94 23.5 345 -- 3.1

04/12/90 0952 7.24 24.5 500 - 1.6

03/20/90 1037 7.64 25 850 - 2.6

03/22/90 1600 7.74 24 810 -- 1.3

04/10/90 1318 6.44 25 1330 -- 3.8

02/28/90 1411 7.30 22.5 1150 144.0

04/11/90 1404 6.47 24.5 680 -- 1.5

03/20/90 0806 6.35 23 5800 -- 2.2

02/26/90 1528 8.12 23 510 -75.5

02/26/90 0959 7.57 21 880 89.3

02/27/90 1323 6.92 22.5 930 109.7

02/26/90 1046 7.65 20 1100 106.0

02/27/90 1508 6.29 24 570 101.7

03/21/90 1647 7.32 23.5 295 - 1.5

02/27/90 1057 7.40 23.5 500 -125.5

02/28/90 0952 9.47 23 325 62.3

03/22/90 1056 7.02 24 500 -- 1.5

03/20/90 1342 8.48 23 540 -- 1.2

03/21/90 0907 7.46 24 450 -- 1.7

04/10/90 0821 7.53 21 570 -- 3.3

04/10/90 1040 7.07 23 440 -- 1.5

03/02/90 0931 7.16 23.5 500 -- 4.1

04/11/90 0900 7.23 22 300 -- 2.0

04/11/90 1122 6.97 25 1180 -- 1.1

Diss.
Date Time pH Temp EC EH Oxygen

( C) (umhos (mv) (mg/l)
/cm)

04/26/90 1109 6.97 23 340 37.7 3.7

05/09/90 1530 7.55 26 550 20.7 1.6

05/02/90 1428 8.14 24 770 104.3 5.7

05/08/90 0938 7.94 23 800 -331 1.4

05/04/90 1330 7.63 25 1280 73.0 5.7

05/09/90 1627 6.83 23.5 1170 50.5 2.3

05/09/90 1225 6.77 23 620 -52.5 1.8

05/03/90 1352 5.93 25 6000 -25.3 1.7

05/10/90 1320 7.46 23 530 -144.3 1.2

05/02/90 1229 7.51 21.5 890 62.5 7.4

05/03/90 1005 6.80 22.5 950 70.3 1.8

04/26/90 1548 7.57 22 1180 53.7 1.7

05/04/90 0942 6.32 26 570 65.7 1.9

05/04/90 0842 7.17 23 270 -40.7 2.2

04/26/90 0936 7.25 25 500 -120.0 2.1

05/04/90 0847 9.62 23 320 30.3 2.0

05/03/90 1219 6.88 24 485 -80.3 1.4

04/27/90 1417 8.21 22.5 550 74.5 1.5

04/26/90 1342 7.62 24.5 410 -93.3 1.4

05/07/90 0929 6.78 21.5 570 148.0 3.1

05/07/90 1144 6.99 23 415 -60.0 1.7

05/08/90 1256 7.52 26 520 -45.7 2.5

05/04/90 1104 7.27 23 315 53.7 2.3

05/07/90 1445 6.98 25 1180 -68.7 1.5



Table A-5 (cont.)
Field Parameters Measured in Monitoring Wells

Prior to Sampling

Well
Name

OI-1A
OI-1C
01-2

01-3

01-4

01-5

01-6

01 -7C

OI-8A

OI-9A

OI-10A

OI-10B

OI-11A

OI-12B

OI-12C

OI-13A

OI-13B

2897A

Date

04/30/90

04/30/90

05/08/90

04/24/90

05/02/90

04/27/90

05/01/90

04/30/90

05/01/90

05/01/90

05/02/90

05/02/90"

05/03/90

04/25/90
04/25/90

04/25/90

04/27/90

03/23/90

Time

0934

1009

1339

1630

1520

1043

1400

1344

0856

1011

0945

0800

0738

0959

0813

1135

0739

1412

pH

6.28

6.68

7.

9.

6.

7.

7.

6.

8.

7.

7.

6.

8.

8.

6.

6.

9.

7.

75

67

42

82

46

96

34

31

50

66

88

59

63

91

09

10

Temp
( C)

20

21

25

24

24.5

23

22.5

21

22

21

23

21

23

24

22

22

23

24.5

EC
(umhos/
cm)

3000

3420

820

380

18300

500

700

440

320

480

350

1440

1080

420

390

320

1030

530

EH
(roV)

167.

142.

7

5

-302

-71.

118.

-118.

36.

5

3

7

3

139.0

274

66.

-76.

141.

-52.

-77.
50.

85.

-80.
--

3

7

3

7

3

0

0

3

Diss.
Oxygen
(mg/l)

3
1
0

1

1

1

2

1

4

4
1

4

1

1

3

4

1

1

.2

.6

.8

.4

.5

.0

.2

.2

.4

.3

.8

.9

.3

.9

.7

.0

.7

.3
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Table A-6
Surveyed Well Locations and Elevations

Well No.
OI-13C

OI-14C

OI-15A

OI-15B

OI-16A

OI-17A

OI-17B

OI-18A

OI-18B

OI-19A

OI-19B

OI-19C

OI-20A

OI-20B

OI-21A

Northing
4125686.9

4121683.8

4122519.8

4122489.0

4122478.9

4122850.3

4122812.3

4123153.4

4123127.7

4124120.5

4124431.3

4124116.8

4125348.6

4125351.7

4124249.8

Easting
4256949.7

4256949.7

4255029.9

4255059.2

4255432.8

4255819.4

4255816.4

4254599.1

4254627.7

4254018.0

4253836.8

4253995.8

4258038.6

4258013.3

4257899.7

Elevation
385.84
384.78

357.67
357.06

444.90
444.38
445.94
444.76

528.18
527.21
514.10
513.04

514.68
513.38

484.13
483.36

484.59
483.74

415.03
414.31

370.60
370.91

415.46
414.78

427.53
426.48

429.43
428.25

545.63
544.64

Notes
Sounding tube
Concrete pad

Top of casing
Concrete pad

Well cap
Concrete pad
Sounding tube
Concrete pad

Well cap
Concrete Pad
Sounding tube
Concrete pad
Sounding tube
Concrete pad

Well cap
Concrete pad

Sounding tube
Concrete pad
Sounding tube
Concrete pad
Sounding tube
Street cover

Sounding tube
Concrete pad
Sounding tube
Concrete pad

Sounding tube
Concrete pad

Top of casing
Concrete pad

A-33

LA063737\RR\219 029.51



Table A-6
(Continued)

Well No.
OI-21B

OI-22B

OI-23B

OI-25A

OI-25B

OI-26A

OI-26B

OI-27A

OI-28B

OI-29B

So. Cal.
Gas Co.
2897A

Northing
4124254.7

4125305.5

4123857.8

4125459.4

4125447.0

4124857.7

4124856.8

4122798.6

4124739.5

4122090.5

4122533.1

Easting
4257922.0

4257487.3

4256861.4

4256184.5

4256148.9

4253071.6

4253092.0

4254927.8

4258182.8

4255888.8

4255328.2

Elevation
545.94
545.10

443.65
442.36

478.09
478.38

371.39
370.28

370.70
369.65

302.50
301.80
303.24
302.13

481.26
480.23

506.72
505.63

447.73
448.27

511.76

Notes
Sounding tube
Concrete pad

Sounding tube
Concrete pad
Sounding tube
Street cover

Well cap
Concrete pad
Sounding tube
Concrete pad
Sounding tube
Concrete pad
Sounding tube
Concrete pad

Well cap
Concrete pad
Sounding tube
Concrete pad
Top of casing
Street cover
Steel rim at

surface
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